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FORD RANGER XLT. 
MORE FEATURES FOR 
LESS MONEY 
THAN TOYOTA DELUXE 
OR CHEVY $-10. 

Compare the Ford Ranger XLT 
wit h a comp ara bly eq u i pped T< jyota 
Deluxe or Chevy S 10. Ybull find 
that Ranger XLT includes features 
they donl and is priced lower, too* 
THERE 'S MOR E TO LIKE 
IN RANGER. 

Ranger XLT has power steering, 
a 2.31. Dual Plug engine with more 



horsepower than last year's engine 
plus electronic fuel injection, nut i l- ck 
rear brakes, AM 'FM stem . cassette, 
tachometer, interval wipers, G/60 
powertrain warranty and more. STO 
and Toyota give you some of these 



features; but only Ranger XLT gives 
you all of them at no additional cost. 
IT S THE BEST RANGER XLT EVER 
With so many improvements — 
like a more aerodynamic exterior 
styling, redesigned seating and a 











DOLLAR FOR DOLLAR, 
CANT TOUCH It 



redesigned instrument panel with 
tachometer— Ranger XLT even 
outdoes itself. Column shift auto- 
matic transmission is available as 
an option. And returning features 
from last year include a fully syn- 
chronized 5-speed manual over- 
drive transmission. Twin I-Beam 
Front Suspension and tinted glass. 
Competition aside. Ranger XLT 
is a lot of truck for the money 
6/60 POWERTRAIN WARRANTY 
Covers you and future owners, 
with no transfer cost, on major 
powertrain components for 6 years/ 
60,000 miles. Ask to see this lim- 
ited warranty at your Ford Dealer. 



FORD RANGER XLT GIVES YOU 
ALL THf -iF KAtUittS rQR LbS5 MONEY 
THAN OTHER 

TOYOTA DELUXE OR CHF.VY S 10. 

* Multi-port electronic fuel mjectiiu] 

* Power steering 

* AfltHock near brakes 

* AM/KM tteien cassette 

■ Tachometer 

* Interval wipere 

■ Sliding rear window 

- 5-Spd.' manual overdrive 
Lfflnsmrasinfl . r ,and more, 



FORD RANGER. THE BE ST-SELLING 
COMPACT TRUCK IN A MERICA. 

Based on 1989 model year man- 
ufacturers reported retail deliveries 
through March 31, 



QUALITY IS JOB l 
Our goal is to build the highest 
quality cars and trucks in the 
world. 

* Rased on manufacture r&' suE^c-sted retail price 
comparison of Hander Xl.T with ffpdun packu^e 
vs. TiyfTilE De]uxr mi>del #£134 anti 
Chevpjlel Tiihoe option pacStiige AAA2. 

Ruckle up— logelher we can save lives. 




BUILT FUN TOUGH 





SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Lew Birth Weight, 



S mg. "Ut 0.4 mg. nttonna av. ct< dgafEllfi by FIC mfl thod. 






VANTAGE® 




ULTRA UGHTS 



5mg 



MCHRAUOCnjLTMICWTAR 













RICH TASTE 
AT V 2 THE TAR 
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EDITOR'S NOTES 



HEY TALK about tho ,k glohal marketplace.” What la a global market - 
place? Most of the time for most of U9 t it’s jwt a phrase- It really doesn't 
mean anything. We can't relate to it. But when you have tn send editors, 
writers and photographers to such exotic places as Japan, Germany, Portugal 
Hawaii, Portland, Detroit,, Montreal. Pasadena, White Sulphur Springs, Elk- 
hart Lake, Watkins Glen, Toronto, Ogden and Asheville just to gather informa- 
tion for one story —the 1990 new cars— then the phrase global marketplace takes 
on fie w p and real t mean i ng. T oday^s automoti ve i nd u stry is truly international i n 
scope and our editors have literally been combing the globe gathering infuriua- 
Uun for otir new car reports. You know that today's automotive marketplace is 
truly international 
when Ford an- 
nounces that its alh 
American Crown 
Victoria will contain 
components and ma- 
terials more than 25 
percent of which will 
come from outside the 
United States. It will 
thus become classi- 
fied as an import. 

That's international. 

Pretty soon, Chevy 
will be importing its 
hot dogs and apple 
pie. In traveling the 
world. Automotive 
Editor Tony Swan, 

Assistant Auto Editor Mike Allen, Detroit Editor Jim Dunne and the rest of us 
gathered ao much material that w e could not fit it all into one issue* So this 
month, wo give you the early bloomers, the first of the 1990 crop (page 51 ). Next 
month, well hit you with all the domestics (including the Ford Crown Victor- 
ia — we’re dieharda), and you'll get all the imports in the December issue. Hope 
you're along for the complete ride. , * . One of Ihe promises of vertical flight 
has always been convenience. Helicopters can land and take off from virtually 
anywhere. Even dense inner cities. Yet, helicopter travel by civilians la still in 
its infancy. Presently, you can't travel from one city to another by helicopter. 
You have to take a regular airliner. One h tumbling black is helicopter size. At 
present, the largest helicopter can hold only 10-15 passengers. But there are 
plans to build 100-pa.saenger helicoptens, virtually as large as a Boeing 737 airlin- 
er, Such an aircraft just could be the answer to many of today's transportation 
problems. The technology to build such an aircraft exists now, as you van read in 
this month's cover story {page 54). When well be able to fly in one becomes the 
question. .... As we enter the annual hurricane season, one hopes that it will be 
a mild one and that all the technology poised to locate and track tropical storms 
will have little or no use. to the old days, hurricane hunting was one of the more 
macho occupations you could have. Strapped into small aircraft with little more 
than a radio for equipment, metenmlogists flew into hurricanes, located the epi- 
center of the eye, and calculated direction and speed of the storm. There arc still 
unsung heroes flying aircraft to track tropical Storms. But today, they're backed 
up with the latest computer and satellite technology to give ua the time to pre- 
pare before major Htorms hit populated areas. The 
whule fascinating story begins on page 68 of this is- 
sue. Till next time. 
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LETTERS 




This Old House 






Y Victorian 
bouse turned 
out so well 
that rd tike to share a 
photo of it with other 
PM readers. Of 
course, if you look at 
it closely you 11 real- 
ize that it's a doll- 
house, and you'll 
recall that it was lea- 
tured in “Two En- 
chanting Dollhouses 
you Can Build/' in 
tho Dec, F 7ft issue 
( pa ge ll&h 

Since you no longer 
have the epecia] plans 
offer, 1 just used the 
photos and the ac- 
companying draw- 
ings in the story - 
There'R a lot of detail 
in the house, so it 
took me about four 
months to build. PM makes it really 
easy to improvi&e. 

PHILIP CIULUL 
JAMAICA, NY 




cutouts for the drive- 
belt), Also, in about 
'6Z or '63 1 remember 
seeing a Sehwinn- 
Whiz-zer manufac- 
tured m a complete 
motorbike, Schwinn- 
Whiter nostalgia a 
definite delight. I'd 
love to see a Whizzer 
article In the future. 
Thanks for the 
great magazine. 
JULIAN C. LONG SR, 
FLORENCE* SC 

Quick Fix 

In your July 'SO The 
Better Home THdw 
T o Repair Holes In 
Dry wall," page 971, 
ynu illustrate two 
ways to repair hales 
in gypsum wall- 



Readers who wish photocopies of the 
dollhouse story ^ or any other back sto- 
ries, am write to POPULAR MECHANICS, 
P.O. Hoi 1014 T Radio City Station r NY 
102 0 1 a nd send 75 cents per page. The 5- 
page dollhouse story is$3.75. 

How To Relax 

I always e njoy coming home from a hard 
day's work and relaxing by reading POP- 
ULAR Mechanics. 1 would like to per- 
aonully congratulate you for carrying 
excellent articles on home improvement 
by Boh Vila- The 'T)ld House Restora- 
tion H column is the one thing I look for- 
ward to every month. Keep up the great 
job, 

FRANK CGNFORTI 
WEIRTON.WV 

All-American Bikes 

Thanks fora great pick-me-up m "Recy- 
cling The Classics"' (page &4, July 69), 1 
am especially enjoying the Schwinn 
Black Phantom pictures and facts, 

1 (vaguely) remember a special Phan- 
tom-type Schwinn (circa 1949) designed 
for the Whiter bike motor (with fender 



Lime Victorian Home It me handi- 
work of PM reader Phil ip OulJa, 

board. But after years of repairing such 
holes in apartments and other rentals, I 
came up with a solution to these prob- 
lems that works well and is really quick. 
First, lay out a square, rectangular or 
circular cutting line that will entirely re- 
move all broken material. Proceed to 
cut along the lines, but hold the dry wall 
fiaw or keyhole saw at an approximate 
4E & to the wall— each cut angled toward 
the cenLer of the opening. 

Second, cut a patch from scrap gyp- 
sum board with the edges angled at the 
same approximate 45*—then fit and 
trim (I use a Stanley Surform tool or 
course sandpaper) the patch to fit the 
opening loosely - When in place, its sur- 
face should be about V»in. below the wall 
surface. 

Third, apply ready-mixed joint com- 
pound generously to the dampened 
edges of both the hole and the patch. 
Press the patch firmly into place, 
squeezing out excess compound. Be 
sure that the patch surface is slightly 
below the surface of the wall. Cover the 
patch and surrounding wall area with a 
thin coating of compound and press in 
strips of drywall tape to cover the entire 
area. When the compound has dried, 
sand and apply one or more thin coats to 
achieve an invisible repair, 

WARREN H, PUTNAM 
REDLANDS, C A 




Switch to 
It heats wafer 
for half the cost 
of electricity. 



r lOfiS American Ga^ A^^ociahort 
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Cuprinol. 



Lcx>k for the CuprinoL name on Stains, Deck Stains, Wood 
Prewrvatives and Sealers lo light the effects of weather on siding, 
decks, fences and other exterior woods. No matter where von live, 
there s no more beautiful way to preserve wood’s natural beauty. 




Cuprinol 

When itk wood against weather. 
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HOW TO UPGRADE _ 
EXISTING INSULATION 



ANSWERS TO THE MOST 

frequently ASKED insulation questions 



INSULATING A ROOM 
ADDITION. BASEMENT 
OR ATTIC CONVERSION 



INSULATION CONSIDERATIONS 
— WHEN YOU'RE BUILDING 
ANEW HOME 



FIND OUT THE NEW 

DEPARTMENT OF ENERGY 

INSULATION RECOMMENDATIONS. 



WHERE TO INSULATE FOR - 
MAXIMUM ENERGY SAVINGS. 



Owens-Corning just wrote the book 
on home insulation. 

This comprehensive 32-page guide 
features the latest government insula- 
tion recommendations plus many other 
tips to help you save on your energy 
bills. So if you’re planning to build a 
new home, add on to your house or just 
reinsulate, get a little free advice from 



the insulation experts. Owens-Corning 
Fiberglas. For a free copy, 
call 1-800-GET-PINK. 



QWIN* 

FIBERGLAS 



r 



Mail ft t: OwEns-Cnrning luherglis Cnrp.„ Ann: C.F-W Meeks, 
Fiberglas Tower. Toledo, Ohio 4 365 9. 

Please send me a free copy of "“A Homeowner's Guide no 
Insulation." I want this for: 

□ an CKtsring bnuse. □ new <on5iru,ti|fi>n 



n 

i 



Name. 



Address _ 

j — - 



, Stitt 1 . 



Zip_ 



-J 



CO C f Caff 1-stHY. hW i £ Urn Mil Aura All n^ftu ?e«r«rcl 





TIME MACHINE 







75 YEARS AGO: SEPTEMBER 1914 



Goodbye To Sail 

Square-rigged ships were 
fast retreating from the high 
seas, replaced by more pow- 
erful steam engines— and an 
upstart that would later 
transform the business of 
heavy haulirtg. The diesel en- 
gine was making steady 
progress in maritime com- 
merce! and a PM survey 
spotlighted 24 ocean-going 
vessels equipped with the 
innovative internal com- 
bustion powerplant. 
reliability* as with 
emerging technology 
atil I a distant d mam. 



Try For The Atlantic 

Glenn H, Curtiss continued 
his pioneering efforts in avia- 
tion at Lake Keuka, one of 
the glacier-formed Finger 



Lakes of western New York, 
focusing o n a prize of dramat- 
ic proportions — crashing the 
Atlantic, His* platform: the 
flying boat A m#rica . 



SO YEARS AGO: SEPTEMBER 1939 




Infrastructure 

Adjustments were needed in 
ways to manage some re- 
markable improvements in 
transportation. Larger, 
more centrally located air- 
ports and smoother high- 
ways to support faster cars 
were a crying necessity. And 
Hhips had to find Ways to off- 
load cargo at remote loca- 
tions. The French solution, 
as our cover showed, was to 
build deep* water facilities 
out of the hulks of aban- 
doned vessels. The sub- 
merged ships served 
as foundation for rock 



fill and concrete. A n adj acent 
seaplane base served aerial 
travelers. 

Bullet Gar 

Ever since Barney Oldfield 
— one of PM'h early automo- 
tive writers — man's thirst 
for ever-greater speed has 
gone unquenched. And as 
Capt. George E.T. Eyston 
pointed out a half-century 



ago , there would always be 
new record h to break. Eys- 
Lon was the driver of Thun- 
derbolt, which established a 
land speed record of 357.5 
mpb on the windswept void 
of Bonneville Salt Flatj*. He 
showed F s M K s growing cadre 
of speed fanatics the critical 
issues in building and driving 
one of our early speed ma- 
chines . 




25 YEARS AGO: SEPTEMBER 1964 



FDBMunuKM 
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Salute To The 
Tfnkerer 

Short-field takeoff and land- 
ing w r as the objective a 
quarter-contilry ago. The in- 
novative solution, developed 
by Willard Custer of Hagars- 
tflwn, Maryland, was the 
channel wing* the technique 
of placing a pusher prop in a 
semi ducted flying surface. 
The vacuum produced by thus 
configuration literally 
sucked air over the wings 
and plucked the craft off the 
field. Stall speed was also re- 
duced. But the aircraft failed 
to find a market. 



Before Hubble 

Astronomy is a never-ending 
effort to improve the position 
of the observer — either 
through more sophisticated 
instruments or by placing 
those instruments in more 
optimized locations. About 
25 years ago, star gazers rec- 
ognized that the best location 
for a telescope wasn't on 
Earth at all* but orbiting 
overhead instead. The Orbit- 
ing Astronomical Observa- 
tory (OAO) achieved that 
higher plane, gathering jj> 
visible ultraviolet light from 
distant worlds. W 




s 
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tsuzu 



If you’re contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay 
over $35,000 for a Range Rover and impress all your friends. Or you could spend substantially less 

IsitZU Tfoooer f° r an ^ suzu Trooper and impress someone far more important . Yourself. 

^ Like the Range Rover, the Trooper offers high glass areas for excellent visi- 

i 1 AM bility and enough inter br space to comfortably carry five adults; 

X^Jjlrx \J Yet unlike tlie Range Rover, the Trooper offers you a clioice of engines. You 
can get an economical, fuel-injected four-cylinder or opt for a beefier V6. 

And while the Range Rover comes with only one type of transmission, the Trooper offers a 
choice between two; a nigged five-speed manual or an optional four-speed automatic transmission. 

Of course, the Range Rover does offer an impressive 70 cubic feet of cargo space 
with its real* seat folded down. But, once again, theThxper offers you even more. 

The way we see it , there’s only one thing keeping 
the Trooper from being the vehicle in vogue. Its afford 
able. And that's just not chic. 

- \ I -i R P | ■ 1 1 1- i- u i ilti .|H i,ik . Ik'ifTi^ did 1 ranvpcrLKn! its -*, of 1 L I IPtf 4 -jsl i nal f-qiirpmcnt * kisir aral ■ gill ru 
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Why is Meril Ultra Lights one of today’s fastest growing 
brands? It is our hypothesis that it has something or other 
to do with how good it tastes. What do you think? 

Enriched Flavor™ ultra low tar. J ! ]A solution with Merit 



MERIT 

Ulna Lights- 




FI LTI n 



Merit Ultra lights 



o Piutiri Motfiin |jic i-w* 



SURGEON GENERAL'S WARNING; Cigarette 
Smoke Contains Carhon Monoxide. 



Kings: 5 mg "latT D.S mg nicoiins av. par cigarette h y FTC method 





TECH UPDATE 

News Of Tomorrow's Technology Today 

Laser Thwarts Auto Radar Detectors 



SCOPE 



Las*f ipee^d gun tan clock can c om ing or gol ng. JdmrrKej 1 [fight] 
watiJd flood gun '3 dctcciof with rapid-fire pufses. 



LITTLETON; CO— A new 

police speed gun Lhiit uses ll 
la.s t*-r hesiri Instead "T m- 
diowHVf^ cfluld render auto- 
mobile radar detector* 
u^desE, mil set thesutgt? for 
a new j^reration of counter- 
meniurcti. 

The gun, which hs* just 
gone into product ion, unes 
technology that the mumi- 
fact u rer, f nternatian&l 
Measurement and Cmitrol, 
developed for military range- 
finder*.. After being aimed 
with a telescopic sight at a 
suspected speeder, it emits a 
series of pulses from an infra- 
red laser diode. The time it 
takes for reflections to re- 
turn indicates how faraway 
the car is from the gun. Com- 
puting the rate at which that 
distance changes yields a 
speed reading. 

Since the laser is nair- iwly 



focused, and the gun needs 
only a !j second to take u 
rendingr do t acting a laser 
speed trap in time to slow 
down is nearly impossible. 
The new threat is not likely 
to go unanswered, however. 
Experts believe laser jam- 
mers would be relatively 
eaay to develop from off-the- 
shelf (parts. The simplest 
type of jammer would use an 
array of detectors at n few 
points on the front and back 
of the car. When illuminated, 
they would send out a stream 
of pulses, swamping the 
gun's detector. More expen- 
sive jammers would allow 
drivers tu dial in whatever 
speed they want the speed 
gun to register. 



Etirtct Tim Cali: 

rtwiiljfrt Eater MkD# »? 
Cancifoulcjn Wilif fiflon. 
Thamii^G Muiphy 



LASER COUNTERMEASURES 

Li_4flJUu 
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pulses 
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Highlights This Month 

■ Big Booster — NASA's answer to the 
Soviet Energia unveiled, 

■ Autonomous Bombers — Tiny 
supercomputers guide nimble attack drones. 

■ Environment Tech — Turning poisons 
into building materials and fuel. 

■ Wargames — Advanced battle simulator 
adds new combat dimension 

■ Moon And Mars In New Mexico — 
Simulators provide a very small step for man. 

■ High-Tech Sawbones— CAD/CAM and 
robotics usher in a new age in orthopedics. 
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EXISTING " 1 

EXTERNAL 

TANK 



EXISTING 
■5 OLID 
SOCKET 
flQOSTtR 



NEW 

CAftGO 

ELEMENT 



omm 

AFT I 

fUMUSflll 



EXITING 
SHUT 1 1 t 
MAIN 
ENGHflES 



Shuttle-C [above \ takn advan- 
tage or many earning compo- 
nent! lor considerable savin gi. 
One of It! first minions [ right) 
may be ferrying materials to 
Space Station Freedom, alter 
which It will bum up on reentry. 
The EDU | below) a! Marshall. 




TYPICAL CARGO FLIGHT 



CARGO HAY 
□OCRS OPEN 



MAIN 

ENGINE 

CUTOff 

SBB \/£m 

5 £PARAT!QN |T 



CiBCULAIKZATPON 
BORN X 



EXTERNAL 

TANK 

SEPARATION 




** T 

OIWV FEMES PAYLOADS 
TO SPACE STATION AND 
TURNS AS NEEDED 



LL**i] 

1 1 • ii 



T 

OMV DOCKS TO CE 
AND GUIDES fT OUT 
OF PARKING ORBIT 



Cf OEoa.&r 
BURN 



EXTERNAL 

TANK 

REENTRY 




* 



Cf REENTRY 



Shuttle-C Prototype Completed 



MARSHALL SPACE 
FLIGHT CENTER, AL 
—NASA hiLs unveiled a full- 
scale Engineering Develop- 
ment Unit (EDU) to test de* 
Bigna for the Shuttle-C, an 
unmanned expendable vari- 
ant of the Space Shuttle with 



Lriple the payload capacity. 

The craft uses the same 
external tank, solid rocket 
boosters, main engines and 
bo at tail aft fuselage as the 
Space Shuttle, but replaces 
the orbiter with a cylindrical 
cargo element (CE) of simple 



skin-and -stringer construc- 
tion. Dispensing with crew 
compartment, heat shield, 
wings, tail and bkim.e avion- 
ics, gi ves the Shuttle-C a 
payload of 170,000 pounds, 
which approaches the pay- 
load capacity of the Soviet's 
previously unrivaled Emr- 
gia booster. 



Attack Drones Made To Search, Destroy, Escape 




NEW YORK, NY — tl sounds 
(ike a science li cl ion night- 
mare: Descending like a 
swarm of insects, turbojel- 
pOwerod smart missiles boh, 

weave and circle in search of 
hidden targets. Locked on, 
they release a deadly spawn 
of submuniiions with Inhu- 
man precision, then wheel 
and depart 

The eyes and brains of 
these supersmart stand-off 
weapons are now being test- 
ed by weapons manufactur- 
ers in Ihe U.S. and Europe. At 



Martin Marietta's Electronic 
Systems Division, research- 
ers are using a giant 3-dlmen- 
sional terrain board that 
mimics the colors and con- 
tours of European country- 
side to run navigation 
systems through their paces. 
Forward-looking Infrared 
sensors (FLIP) and milfi me- 
ter-wave radar units are 
mounted on a computer-con- 
trolled gantry above the 
board. The computer inter- 
prets sensor data, and guides 
the sensors to targets. 



General Dynamic MSOW concept deptayi parachuted penwatw 
[ubmunftloru (d knock out an airfield runway. 



Marietta AAV 
wn a rotary ribpenter. 



Called a geometric arith- 
metic parallel processor 
GAPP), the computer is 
iboul the size of a VCR, and 
£n process all the informa- 
ion necessary to distinguish 
i target from background 
stutter in less than a second. 

The guidance system wifi 
ito a ground-launched 
(autonomous aerial ve- 
hicle}, giving Et the sbllily to 
pick targets, attack, assess 



damage and attack again it 
necessary. 

A similar vehicle, called toe 
Modular Stand-Off Weapon 
(MSOW), is being developed 
for NATO by two competing 
international consortia head- 
ed by Rockwell and General 
Dynamics. Now in the proj- 
ect-definition phase, the pro- 
gram should culminate in an 
air-launched submuniiions 
dispenser by the mid- 1 990s. 
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TUFOIL* 

SLIPPERIER 

THAN 

.TEFLON*" 




k. 



INTO A 




ENGINE TREATMENT I 



. 



The next time you 
your oil, REALLY chance 

of research and dnd^nKiil The U.S 

it..into the engine treat- 

ment it could be, it should ^L e ^l“™ h ^ l “ ,u,iBlB,pn,E “ n “ be 

7 toil CwLffl 

be! 



tl’i wy 1-n male ymir engine nm heljcr, Lu;t 
longer. J uM change I he oil and filter and add H 
ounces ofTufoii to the crsnkci&e. After that. add 
4 ounces each time ycu change ythir oil Tufcil is 
so fine that you doo f l hive to ihikc the conta inef 
or »dd in engine flush. Jufi pour ii In wA drive 
away. You'll keep Out engine pumng like newl 



Your ihroisk will get iUky imoo4h k .JC«k ration 
will improve, One customer uid hi* car "uLci off 
like a m. a red rahlm!' Tufoii works wonders for ill 
i engine oili_ 



engine Dili. IV t u£ I ujIK slipperier [him 

Teflon lv (ftttovding to ■ ftmdu* US government 



Eabofilory.) 



You'll ret astonishingly Tut stem on cold morn- 
ings with both diesel and gas engines The 
Canadian govern mem tested 1\JTOlt« it| cold 
regions fob. They ifrMbd ;r r c fonbun^dn-d sig- 
nificant fuel saving ^nPi T UFO 3 1 Better on 
desert like hot day* Edo. 



Owners of very expensive German diesels cilL in 
wanting to buy dock in our comptity 1 . They ay 

iheir the-telA are afL-ctcr-jurig Ukc m^ihing they've 
evertcenbei- « One xaid lie down' 1 have to down 
shift any mom tm an annoying hill in hi* area. 

Your car can have more power like ihm tool 

One customer put It nicely when he slid, "You tan 
beat it... you can feel it", after adding Tufoil to his 
cnginel 

JSfl vrlhcr I^ol-juL cvea rum, a 



Reported widely in famous scientific jour- 
nals...The Unntiuiy of South Wake (AuALralii)p 
Techcvion University (Israel), Canadian Cold 
Report Mb, the US GOVERNMENTS MOST 
PRESTIGIOUS LAB. and many oihen, 



Some products claim lobe i permanent, one-time 
treatment or to lisl SQ.TCti miles. Ridiculous I 
There is no published data in any respected sekn- 
liFir journal to substantial* such claims! 

Engines last longer 
with Tufoil 

Our *60T-Bird is now it l '*r,l*>: miles and 
purring. 

Many customers' care have passed 250,tK i s milu. 
The liiE grow* rapidly, 

Several months ago, a gentleman YA never seen 
before wsjked into Our ofTiCW, big Smile on tlil 
face, ut down and said, "Would you 'be U eve 
Ml JtiQ mik* on a T ufoil enfciiwT* He went cm io 
rave Shout bow well hi* engine h m been running 
all these yura L - couldn't get t word in edgewise. 

Recently, a I ruck driver called in with over 
a J jaU*. ,■ mile* on a diesel using TUFOIL — 
SPECTACULAR! 

A customer from Vermont added 10% TUFOIL 
SO his ci fcfry rtiecbanital transmission, abed in and 
said he couldn't believe iL."Shifiing is hit dicing 

hulter nnwPMic Sstd- 

SAAB owners ate writing letters praising 
TUFOtL in Ihdr "NINEST nragArine. They 
report spectacular improvement* in ibcir engines 
and manual tranunisuonsl 




PS-Our loyal customer* wrote shis ad for us It* 
full of their comments I 

l&udUf 

TREAT YOUR CAR TO ONE S OZ BOTTLE 
OF TUFOIL FOR ONE OIL CHANGE. 

You'll notice q uietei-imDDthcr opera lion, qu icker 
itartm&snappy acceleration ! It you don't, juct 
send us proof of purchase wish a note describing 
i he year and make of you r ear. Well refund youi 
money immediate ly- 

Se nd for TUFOIL today and prove io yourself ihe 
■ maxing increase in your car's performance. I'til 

in i he coupon todayor call 1Y)I -L-HU1E any i lira., 
24 hour* a day. 



1 - 800 - 922 - 0075 * 

fin Ham Jersey, cat! 2BI-&25-B 



to J 



FREE . Products based on tufmi lachnatogy Check 
one with mcH ortkr ot 2 bcttlw or a quin Check 2 for aach 
gallon order. Viluw range hum £3.Mi 10 S9.95, 

□ TUFOIL Gun-Coai — Sup*’ ruas ir-h it: itnu. smooth action 

□ IuFOiL Compu-Lufae — Low yiaco&ily for COmpulK 
mechanisms. 

O TUFOIL L^blning Giaasa — Faa^ly sheared grease kit 
Instrument! 

□ TUFOIL Lubit-fi — General purpOM. household use 
lubricant 

FREE brochures 

□ 30 QuestipriSi/Anfiwers about TUFOIL 

□ "Fun mm Superconductors"— wa re leading mai lie id 

tDO! 

5«* HAH KHit hM KrchpiteiF drlaili. 

Iflifl. lM7*fid INI 

< Ii*#? n w Oflpnl4;| 1 Inc. 

Fuu4w n-*A f tf u 1 PL! -I !■ u * 

Tfft£W» in -3 I HJ nllliA'-fll- 

«■■>« tu 

ITS P|W*i W 
II ii I'wl hr fiSTiiri 
Vi Pp 

Otip U fl -nurd i 



m 




mih my TUFOIL order: 

□ ON-E&oz battle treat we car for 

5s | pi us $3 50 Bhippmg nnd 
handling). See money back 
guarantee. 

□ TWO A oz. Deities treat Iwc cars 

l&t $35 00 (plus $4 00 shipping 
and Handling) SAVE 

□ ONE Ouan botile . . . Irut 4 cars 

lot £34 95 [plus $4 00 shipping 
and handling} 

□ ONE GALLON treat 16 cars for 

% 1 25.00 (plus EG- DO shipping and 
handling.) 

We ship within days' 

monev back auAfwJurce on 



F Fluoramlcs, Inc. 

1 0Z PEeA^ont Avenue 
Upper Saddle River, N.J, 07*M 

My Ctwck ^ rmnwy mW ftw | , Is o«Cia»d 

Charg* my vmjm wd' 

□ Atn. EHprsa* Oumir Card P Visa 
Card No. 

Emb Dam «. 

Phom Hq 



Hua 
Addraaa 
0% _ 

SIH4 _ 






|N.J ^MidsiviB phau Mid m ui» tax] PNam r-o 
Canada: Band ci*dc « In U.S ey Add 

sift antra shipping i 
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Vectored Thrust For Agile F-15 



WEST PALM BEACH, 
FL— The F-ls Short Takeoff 
and Land Ing/ Maneuver 
Technology Demonstrator 
(S/MTD) has entered its next 
phase of flight testing with 
the addition of two thrust- 
vectoring engine nozzles. 



Capable of deflecting 
thrust 20“ up or down, or re- 
versing it, the nozzles enable 
the plane to perform radical 
maneuvers and land on 
bomb-cratered runways. An 
advanced fly-by-wire system 
automatically determines 



optimum vectoring for a giv- 
en maneuver, reducing pilot 
workload* Flight testing 
with the nozzles Is expected 
to continue through early 
1990, leading to a plane able 
to land on a 15GCML segment 
of wet, damaged runway 
with fe-mile visibility and M)- 
knot cross winds. 



Drawings (left] show nozzle 
configurations that give F-f 5 
S/MTO [top) better pften and roll 
performance, and a 72 percen t 
shorter landing roll Nozzle was 
tested at Pratt & Whitney 
| above | before ImtaJiat Ion . 



THRUST REVERSAL 



Pollutant Recovery Techniques Ready For Use 




NEW YORK, NY— Techno- 
logy itself, long seen as the 
culprit behind the declining 
quality of our air and water, is 
now showing its ability lo 
undo some of the damage. In 
England, where cheap and 
plentiful coal power has con- 
tributed to a severe add rain 
problem, construction is un- 
der way on Ihe world’s largest 
flue gas desulfurization 
(FGDI plant. 

The plant is sited at the 
4000-megawatt Drax Power 
Station, source of one-tenth 
of England's electricity. Each 
year, it will capture 90 percent 
of Dreit's SOj output and con- 
vert it into 1 1 million metric 
tons of gypsum for use in 
plasterboard. 

The process begins when 
Hue gases pass through a 
scrubber for cooling and re- 
moval of chlorides and fluo- 
rides. An absorber unit then 

Drax FGD plant make* gypsum 
from water, sulfuric acid and 
Umesttmr. Water, from nearby 
river, Ij treated before release. 



Modified photo of Drax [ above J 
shows Future FGD buildings, Ca- 
nadian reactor (right) makes oil 
by hearing sludge to 300" C, 

brings the gas into contact 
with a limestone slurry, which 
reacts with SO s to produce 
calcium sulfite. Oxidizing cal- 
cium sulfite with air yields cal- 
cium sulfate (gypsum). The 
cleaned gases are reheated 
for their trip up Drax's 850-ft. 
chimney. 

In the United States, more 
innovative techniques for 
clean coal combustion are 
being experimented with on a 
smaller scale. 

Among the first lo be fund- 
ed was Babcock & Wilcox's 
Coolside process, which has 
now begun a full-scale com- 



mercial demonstration at 
Ohio Edison's Edgewater 
Plant. Cootside begins with 
limestone Injected into com- 
bustion gases as they leave 
Ihe boiler. The resulting reac- 
tion binds sulfur pollutants 
into particles, which are 
sprayed with waier, and then 
removed with a precipitator 
The process can remove up 
lo 60 percent of sulfur impuri- 
lies. Other DOE -sponsored 
lech oologies now beginning 
to show results include 
an advanced cyclone 
combustor and a circu- 



lating fluidized bed combus- 
tor, both of which could be 
retrofitted to existing plants 
for 90-percent reductions in 
sulfur emissions. 

Another polluiant that may 
be susceptible to technologi- 
cal solutions is sewage 
sludge. At Canada's wasie- 
waier Technology Center, a 
way has been found to con- 
vert it into fuel oil. The tech- 
nique— which speeds up the 
million-year process by which 
nature produces crude oil to 
30 minutes— could save 
Canada 330 million a year. 



WTC SLUDGE-TO-OIL REACTOR 

Oil. 

CONDENSERS 
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MAKE YOUR OWN 
WITH HELP FROM 



FURNITURE, 



Imagine yourself swaying gently in a new 
hammock or relaxing with a cool drink in a 
shaded chaise lounge. Now, put yourself in this 
picture with PVC Furniture Plans from Popular 
Mechanics. For an unbeatably low price of 
$19.95, we ll send you eight terrific plans: 

• patio table and chairs 

• hammock 

• sling chair 
etagere 

chair 

• chaise lounge 

• patio glider 



Only 



plus shipping 



Your packet will contain a complete set of instructions for each plan, a 12-page "Tips 
and Techniques” booklet and hints for making comfortable cushions for your PVC 
furniture. 

Why PVC? Not only is it super durable, lightweight and readily available, it’s one of 
the easiest materials to work with. Just cut it with a hacksaw and fasten with PVC 
adhesive. Painted to a rich glossy shine or left unpainted, your finished piece will look 
as though a master craftsman created it, even if you’ve never built furniture before. 



To order your PVC Furniture Plans packet containing 8 plans, please send a check 
or money order for $21,45 (includes $1.50 for shipping and handling) to:: 

Popular Mechanics PVC Plans 
Box 1014 

Radio City Station 
New York, New York 10101 

Please allow 3 to 4 weeks for delivery. 



Popular Mechanics a publication af Hears! Magazines, a Division oi The Hearsl Corporation. 
1 997 The Hears! Corporation AH fights re&erveti. 
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Enhanced Laser Simulator 



ALBUQL1EHQUE, NM— 
Sandia labs bad Cleveland a 
new Tactical Engagement 
Simulator System (TE3S) to 
train members of the elite 
Defers e N u c lea r Agen ey , 
which protects U.S. and 
NATO warheads from ter- 
rorists. Like earlier systems, 
TESS scores “kills" when 
photodetectors on clothing 
are activated by weapon 
mounted laser*. But the new 
syatem works with a wider 
r singe of weapons, and has a 

Diagram (left] shows R 
link that disables weap- 
ons-mounteef later [top 
left, onM-lijM bearer 
Is dead, Reader (inset 
right ( passes over de- 
tector -equipped clothing 
to extract exercise data. 



built-in memory that can lie 
read by a handheld computer 
for post-exercise analyst. 
Extractable information in- 
cludes who was shot w hen, 
and with what weapon, 
whether i i was a near miss or 
a kill, and what pi mi Lion he 
wua in when hit. 




Superconducting Motor 



PALO ALTO, CA— A motor 
that uses superconducting 
magnet to achieve increases 
in power and efficiency ha* 
been designed at Oak Ridge 
National Labs (ORNL)in co- 
operatiun with iht* Electric 
Power Research Institute 
lEPftlh 

(’ailed an axial-gup auper- 
coiidut*ingmoim\ the design 
places the superconducting 
elements on a stator sand- 
wiched by two rotors fixed to 
an output shaft. This elimi- 
nate!* the need to deliver re- 
frigerant to n moving part. 
Increasing nutpuL is as easy 
as stacking additional rotor 



EstatnrseU on the 
shaft 

The design is 
also extremely 
simple, and could 
likely lx* executed 
even in the diffi- 
c tilt- to- fabricate 
high-temperature 
superconducting 
ceramics. No 
brushes of com- 
mutator an? needed, and the 
superconductor doesn't have 
to be formed into coils 
something w r hich is sliJI diffi- 
cult with the high-tempera- 
ture materials. 

This fall. EPRI plans to 




Elegant EPRI'ORML design jtelt] 
bypass® i fab Neat Ion hurdles, 
and In tbe only lupoFcpindLjeting 
motor with fully adjustable 
speed- Stacking AGS modules 
f below | wdlfFsJ Increase power 
output and efficiency. 



JfOTOH 



shwionact 

SUPERtONDLPCTlNG 
.MAGNET ASSEMBLY 



STACKED AGS MOTORS 



swnoNAnn? superconducting 

MAGNET ASSEMBLE 



test a prototype version of 
the motor using Sow-tem- 
perature, niobium-titanium 
superconductors. It is ex- 
pected to produce Itfl) horse- 
power fcsnd 536 ft, -Ik of tort [ue 
at l&JPrpm- 




V V 

STACK 3 STACK 2 



SHAFT 



CETEC SIMULATOR 



SURFACE ffcOVEB 
BUILDING 



MARTIAN 

EWIRONMENT 




f ~ LUNAR SIMULATION 

■ OFFICE CMAM8SIK 



Martian/Lunar Simulator 



CETEC facility would build const ruction and exploration know-bow. 



ALBUQUERQUE. NM— A 

tofudortaum including Los 
Alamos National Lab* and 
the University of New Mexi- 
co ha* put forward a plan to 
create the nation's first simu- 
lated extraterrestrial envi- 
ronment. The facility would 
rouble researchers to try 
cornu ruction , mining and 
processing operations prepa- 
ratory to 199£, when NASA 
will decide whether to rec- 
ommend lunar colonisation 
or a miasion to Mara. 

Called the Center for Ex- 
traterrestrial Engineering 



and CnnstnKtlan ICETEC), 

the simulator would use a set 
of aix surplus Ih-fi. -dia. * 
60- fL Jong steel vacuum cyl- 
inders radiating from a 
newly const rue fed central 
building. A seventh cylinder 
will extend straight dow n 
from the hub to allow test s of 
drilling techniques. 

Floors of the cylinders svill 
be covered with crushed ib 
merii te, which closely resem- 
bles lunar soil. Solid blocks of 
the imported mineral could 
he used to simulate drilling 
operations. 
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A. >LYLIBL r RECTANGULAR FLOODUGHL 

SET. Lfl*unhi»ge ouidnor liKhun^. Indudt'sti^ 
fixtures with stabs. 50 ft. iw-wfafte cable 

aw) plug- in power park . SALE 32 88 

B- TIER II WALK LIGHT SET. Shaded outdoor 
lighting. Includes. 4 fixtures with states, 40 ft. 
Inw-mltage cable and plug-m power pack 
with timer. SALEOG88 



a* 



Kmart has tlto Miuility products you need 10 make 
mur home even more he<uttlful at the pric vs y<ni wont. 



shop-vac 

C. 



A. SWT CHECK™ New. Carpet coming 
iti tadunert far SbnpA&t 1 weU&ry vac. For 
quick and easy dean up erf spats, sptib. Jugh 
traffic .sn?as. ReqrifE* no wu*er hookup. 
Cleaning LCinrenlisalE induded. 

SALE JQ97 

H. SrEAMTEAMF* New Converts Shoppe* 
wet ;dr>- rat to dtrep cleaning system for 
total I wme care. Shampoos carpeli and 
cleans upholstery with pmfesswwd results, y 
Upholstery nozzle and cleaning mneefl- 
tiatn inctudiyl. SALE 

C. HLGAL- SHOP-VAC' Wei/dfr lanara 
dcaner. Accessories included, [tecomes a 
powerful carpet cleaner withrunrhase of 
Spot Chedr 1 orStearrffiiam 7 ' 1 . 

SALE A ftOO 

Carpel CScHrung Conran- 

uaut jLuj w£l ^pooirJi. 



ms 



WHO 



52* HITTER CEILING FANS. Threespeed, irorablc. Dud 
capacitors for qaier operation. Specially deigned hanger system 
reduces vibration, Light kiL adirptabk 1 , hfflwf'i Chf/ite™ duaJ 
isMMUiljfig system. Choice ot bright bias*,, antique brass or white 
and brass. SALK 68 00 

On salr August ST lit rough S^pifmbcr <*, i**Hrt at all USA K mart stores. 

* 

jit S^y flint 
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K mart has the quality paint you need 



Glidrfan 



SI S RE[J INTERIOR BUNT, (ilvl 1 your ranis u hnchl iw?w took 
with tN-pinfabk: Glkhteu gsm jm jlIuwK mart prior Easy to an4y. 
wuhaUfe, and dtsiRA up with *iapund watefc Chouse fmm w wide 
ielet; iKEidciibns 



HAT 



LO-LUSTRE 



SFRED SATIN AND SPRED ENAMEL PAINT. GWden 
fcuihius SpM Satin mieiior wil ;siit cmm rriasl CiikifS in me 
iwat I * r ith A bi^uiM, scrub b;il ik L SobEi. Sprtd Eriamd dne* \q a 
diirabk^iimi^lLHSs Enlsli. Ideal farmhii iron and cahiws*. Easy 
scap-and-w^r deanup. In white and rteccntor colors, 

Slmi WIN 89 ? SPREOENAMEI. 1 Q 94 



WIN One of 10 Starcraff Camping Trailers 



STARCH A RTS LUXURIOUS NOVA: • Retail value 
of over $6,000 •Huge storage capacity • Sleeping for 
six including a queen size bed * Indoor /outdoor gas 
stove • Electric and water hookups 



ENTER TODAY! STATECRAFT A 

( x bddt' n ■ 4 , Gi i i FnJI RnEling ' Ewe e p^taJces n ) Sts Rrrnft Canning TraJers wiU be awarded 
nalkiEUkllv. Phis. fiw$HD K mart Rift aemfcitts. NO PURCHASE NECESSARY, Ibri 
wlrn* inrilirhin-vihy Iw Muil lie Sttvir , Detail* in Kiiah:. eiKbSetik-irther % 1 LH ,J 







One Coat 

tmanw-Lfrts* 

Flat ^ 






WEATHER IGHT EXTERIOR RUNT, Stuck itp mm fiu M 
pnijects. An exiidJent. Quality paint. econoniieiyjy priced Six -year 
durability, ea^r bfiap-cifipJ-'L'.iirrrdr^iu^ vhalk; Find fade ifcirisftmL 
Can be used on all surfaces. Custom tirsliia; at no extra durftfc- 

FIAT. , , 7 ^f GLOSS . . 9 9 f 



PERFORMER EXTERIOR PAINT. W durability. P\m^ 
mlHDatl cmersge. Excelknl cotor leterttiiirt. Cleans up ensily with 
soap and water Can be used on all surtacei . Available in w fates and 
cotoni, Citatum tinting al no extra charge. 



9 ?? 



FLAT mJw SATIN. 
WTES PKIMF'.K 10.94 ,, 

OIL P RIMER. 11 , 94 '::. 



10?? 



GLOSS ., JJ.™ 

AJJKlli * 13 j 94 ji 

'Esi'tpl CattirTtaa. 



n(f S*A+ffllK£ 



to do the best job at the right price. 



ffititctitSoy 



THE LOOK 






■nerior Latex 

Hat 












Select Colors by Dutch Bov 

EXCll SIYELY ATK MART 

Manlii^LtiMii, fjt|.-ii-ii(inv-|i| uodUlrblptr 

■L'lrmuit*-.* |V»; k tot! amlI iJUKii hin hivf 
n^rt^nl a palfith iJ ilfl Ur tirair nut fthrniif 
cciji n-i Mp km i unr PAH llUlfrr 



J( *nt 



FASHION FRESH INTERIOR PAINT. EcoQurakaDy pfted 
prvmHim tjuabt v paint with 6-year durability. Fist ilrving. Soap-atKl- 
uviter cleanup. ftashahle. WlsiLes and colors. Cuslom-lintinp 
available at in tafia coal. 



SEW-GLOSS. . 



8 94 



FRESH LOOK LVTERJOR PA1YT. Our Le^l mlennr tale* painrL 
li>vv ar durability Cuvets most ucdurs in one n>at. Easy io apply, 
Easy sciap-anwraier cleanup, ] km qudckly. Willies and cetera, 
pins a wide selection nf cuslnmculora tinted nt rw extra cast 

FLAT. , , 8?i SATIN . - , 9?J GLOSS, . . 10?? 

LATEX PRIMES 8.94 M GIL PRIMER 9.94 w 







K mart helps you protect your home investment 



UGHTMAKER' 1 ' GARAGE DOOH 
GPENEH- 1.7 hfr Turnon Munr nui-dnvr 
house kjjjjU'i Ittwh the safety end dmHtkTi. - 
of Jtourrar: One Lamp moduli? KtorietL 
Comes v^h ca^y-inMIatiofi vWax Btiv 
nou ml reeem: chu Hop™? Gouiid, Bciffu* 
fmm Stalky wilfi maiS-tn enupnn 
Modri4ffitin SAU 1 CQOO 



rtf HP 



HOME CONTROL BOM S. 

ContmUup rru^lu liRhjs and raters wiUi 
available modules One lamp muddle induded 

withiOIXTltff. 



EASV IN^U.L-YTIQN" Inriudfid 



DELL VE GARAGE DOOR OPENER 
1 2 hp, mutvr drive? a hardened stetd 
etiain. Mils Hra buih-m safely feature 
Orie^ir mauui.ictLLLier , £ warranty. 
Includes f aay-bist^lsukus ridcu, Buy ihw 
and ircrave the Electric Keyiwiidi Bonus 
fram Stanley with inail-m iXUlpnn 
M l del WM * SALE 1 A A 00 



ELECTRIC 

keyswitch 

ROVES, Easy to 1 
install. tj?Usymi I 
open jprape dour M 
Emm outside 
without radii i ■ 

L-ontnol ttpsrmttet B 

MaLm ttttpn repuiM 



Ircfaflr dorr rtpcrttcry anuhihlr moil 

null iUMH 



k QUALITY STANLEY HAND TOOLS 
FOR YOUR HOME PROJECTS 

Kvmw it Startles UGHT MAKER <*p-pn?£p , nn;p reflferte 
control and dimmer ta from. Stanley with j -SL r 'iH i pun- hi r ■ . -i 
M atiy i llic Stajiii ■■ «r> i ti-iiturfd EfcUiia In atom. 



A- Miter Bok wii h 5 uv> , 
R. 24' Alumjnu m Level 

C* 2Q* Hahd 5m 

[A Itj ut, CLiyy Hammer 
E, Utility Knife 
F I 6 ? l^werleclilofc - 



G. UHTTajtuKiilB. 

II. 12*4 11 Wonder Bur . 
1. Curpenlcr Scpijiri* - . 

Ji 3-jw.. Chisel Set ,. k 

K. V Screwdriver 

L. Phillip* Screwdriver 



tl + 1 4 ENTER TOMT TV ksesi .tato Tk.h f 
5.12 Eiy r. Fiid Uh SLdrv SECRET TOSKUOTtijA 

q -7 Guilru 1 W* in L- ™nkd! GI^VNB Wfii 
* , ' TOD Chert Tnklt - . me for uu , m fcr yitjf. 

aJUmuiMY. Phis a LECiKTM AK EK 1 ^ 5roin% 

J . „ 1 5 System and Sltf p FwPTth rrf SiaiW tods 
i AH W It IrCJSAS-t V KL £SSA»- V*J ^ imhihr - J ijt I. 

I J/u lttlMi in i.:: j- Fmmurm rwtt- !v^T«fc*r JQ. HJTk 



STANLEY 
















with high quality products at low, low prices. 




^rch&FkK ^rch&HcMtf •* 
Enamel Paint 



t c latex 

Ejr *erior/lntenO r ^^tenor/lfit®* 0 * 



Gloss 








PORCH & FLOOR OIL-BASE FAINT? Durable 
coat gkrs'i olk>^ emuneJ. For interior or exterior. Use on 
pwchei, patks, decks an d home srim. CuJdt 
duke: light >; battle gray, tiie red. brown, and white'. 

PORCH & FLOOR LATEX MINT. Help* praim 
mawiniy. concrete nr uiiod. Dri** to a tew storm si 40 
minutes, Bikter ftasiart. Chtace uf liglit gray battle 
gray lito red brrm'ia or tile green . 

*Nut araiifrlf 91 L ,dif. imi.i 



SALE. 

8 9 7 



SALE 




KWIK SEAL '. white tub md hit caulk. Mildew 

moisun resisuni. ftuntabte and rasy iu tfc; m up. 
in. tube. 



SALE 

157 



VINYL SRAUKLING, Pate hung comp 
ciacks gnd hates in «irp and wife, t 
shrink r.?r sag. Quart contalsver. 



mnd for rejxunnp SALE 
to to. WiH not 057 

SALE 



SILICONE SEALER. WQ-yeiir life tKyMaaicy, Supierifn- 

flwahiiily. Gear. Privide;- raceflent adfseikir. on mam 1 typt - ■:■ 057 
of suriactfL 1H3 oz. tube. » 




i 

WAGVlEir 



POWER ROLLER’ PLUS. For wills, foots. ceding. SALE 
and 'rim. Automatic paint feed liis linttertip contra I for CQOO 
fester. easier, neater painting, Jto compressor means ^ 

rptk'Vf operatstm . Complete ID- piece outfit . 



HEfln-DUTV POWER SPRAYER. Sprays up to 
one gaHon of latex in 20 minutes. For painting bouses, 
garages, decks, and fences. C onipkte hi- piece outfit. 

POWER STRIPPER. Hecf spin ti'rmsvs p,im( and 
varnish fast ind dean, without chemicals or flame. 
Two heat settings : UlK.' o; t'i0() o F. Indudes tisnee 
venjuile ac. t-s^cws. P1 li*n in any 1SJV AC (Jtlltet- 



SALE 

69 00 

SALE 

2700 



V 




RUST- OLEUM ™ 



REST-OLEUM’ STOPS R 1ST' SPRAY SALE 



PAINT- Rghis mst Excellent chip and peet 
frtfEtaoce. Use on meEai surfaces., Ctoktuf caters, 
RUST-OLEUM WOOD SAV ERS Uontiim 
TkSkn* ter mowture-resisLant crying. Preserves 
wTjyd v,i\h a beautiful Im^lasting paint finish, 
tmm . .SALE 4.67 GALLON" . SALE lflHH 

‘GaDou ftcfl nsiubbl t ui Ciliftmrtiu. 



2 / 5 °° 

HALF PINT 
SALE 

]87 
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K mart’s low prices and top brand name products 

fl; 



mn 



ENERGEER HVTTERIKS. They keep print 
iind fpnnttiind pjomt;...SujH^n.)rlotitiift*alkalifit 
(«K teries fi n ill your portabli.- punt r needs. ^ 

AASfflCK T , r . SALE 3 96 

9V 

C OR \> z-RCK OR 168 

yv i-jalk . . sale 1 



52" VXS U til) LIGHT Kit, Ml tfe-i =^» •]■■ Antique bra« Four 
hi pftvfij w- -J hLi'i's. or >icU.- kht oak, one side wtsImi 1 Ttww- 
hwh-powtr tuutur. ftevvcutalc- rotation. LHiainoioaiiK^ttijn: 

hujfjjrr or dinm nxl. Haifa not iru'ludrd. SALE 49 " 



TF^ 

I.-^V 
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WARM 1VEATHER; 

Normal ratoon 
,'irru tales root air. 


COLD WEATHER: 
Revefae rotation fortes 
wamj downward. 



V. SOFT WHITE LIGHT BULBS - 

i FttCKn Ch-Jice i'^ II' Hn. 75 of 
1LHJ wall. 

ll 34VrVV SC^KT WHITE LIGHT 

WI.B5 O nf ’MK'Iih) wax nr 

^TO'lKl watt Uftiit twa 

C. HEADER LIGHT. rn^ed 

ffiusm s^MjWR wtivi ludit 

Eistr nil eyes. 1^1 \\:w 

D. 3 AS’\T READER LIGHT, 
rniTomo wxn Lea yw obento 

amiiiLt of E^hi you need. 



bqtt 
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I i Pi SOFT-WHITE 

' i% i®n 

U — - _ I IMPHII K 



sornwai 
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make updating your home a lot easier. 






tMMFUER 



«L 



^RoBenexI 



L 2 .i H 0 GSE SISTEW" Wht^twusc wuer fba. SALE 

(id. fresh filtered water it every L,p, nat jix-.t tme. O *700 
fttankrl butlrnt bypass aflowa (or easy iS-mimil* ■ 

installation. kn jdderin? necessary, i J t" Ikw rate fur fuU 
water pressure. 

Hi JEM C-litTRiDIjFh, El! mM idler brand* 

TUKS Bcmcws- ijn nui.nl.-.. Me, rriur, rust and sccfarem . . SALE 2 U 7.00 

KSl Ji UdiiHiM.-i rus! nnd luaJuivEit SJd£ 2 for 4*00 



DIAL MASSAGE" SHOWER HEADS. VburBhmrtieMbn 

nne for four great flings: pclsaling miss^ge* pulsating wide 

nwssiift cone spiqL and line spray. Eadusse spray izotitftiC leb 

>uu djin^ spray pattern from softer, wider spray ta mnrt 
fn w*rM, ounryitf rated Hpray, 

IKALLMOUHT .SALE 097 

HELD? SALE 19 97 




u Zenith 

WO$mD 1 



T 



# 
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SOLID OAK BATHROOM ACCESSORIES 

A. 24* Towel Bar 4.22 E, Tumbler/Toothbrusb 

l»* Towsl Bars£L . . .3. 76 Holder . , . 3.48 

B. Towel Kinu 3.98 F. Toilet Seal ..... 14.98 

C. Soap Dif.li 3.48 G. Facial TihSue Bov . . . 4.98 

D. Toilet Tissue Holder , .3.48 Tf. Triple Robe Hook . . . 3.98 



SPACE SLAVERS, Adjust to any t ruing tuagbt up tu fl'i" 1 . DurahJe 
ptatk Vrith chrome-pwed poles, 

MV — Has storage cabinet witjs 91W — Has tluw storapti 
-Mng Urwire iwnJ im ahrim, shelve 

SALE 19 97 SALE 1497 



K 






The quality tools you ncni uh iirsHkis*, work 



the prices you want 



^ed h tnp tor two In rhe U&n Seper 
frjw\ k ip frw ilrfeimi, a 
■nd Deem Nurait Rrmodclmf: Kji 

h*jki bi sfsaai 

WPl'M'llASe: £F.CESftlK¥. VM 

“•■wmt ^TTTihrtnfrf (i Ijp» Muni br L£ tw 
W ‘“IT -E, 

•in! IIm 1 111** 4\n\ K- her Diylf 
FnxTHUmfi rnrfi li-tiher 2*. LW9 



14047 



E. CORDLESS SCREWDRIVER . Model 

Drives screws iasier. 130 rpms. cwniinmim, dwrpr 

with skfUH/l’MIips hit. 

F. H-Pt BULLET™ DRILL BIT SET. Model 
^14-347, BrcHent for mtial or irod clAifi Abe 
Tew piaster, plastics and other malerais. DriDs up in 
four idH faster inird lasts up to (mn times fonder 
than ordinary hits, Ideal for ajnfliesa drills 

G. PIRANHA* ClftCtlAR SAW BLADE. 

MoM #VRlt Unique curved carbide teeth cut 
fooler sod smiKilher. Lifts 141 to 50 time* linger 
than sted blades. 



A. AIR STATION, Model mX. fol . powerful, 
LTirwefuciit. nitemntiro 10 eemce-statun sbt. Built- 
in ppps^ure gatijp. Etidudcs three inflatnr Doaiiea , 

B. CIRCOAR SAW; Model 17301 Rw'eriid 24/B 
liji motor. Meinl binde guanhs permit m: La] mi 
masonry culimit with proper blade, Includes 7-1,' 4" 
S**peT‘S]mp blade and witottfa, 

C. ALTO-SCROLLING JIG SAW, Mode! #7571. 
Aun>:rt , r-jiiing ptvrrift blade for intricate designs. 
TWo-speed, H®i speed for wood and compositions 
kw speed for metal ruliing 

D CORDLESS 2-5PEED HE VERSED LE 
DRILL, Model #00211 Low ipetd for driving 
screws, high speed fordrilfoig, Convenient MM 
dJlldi l«?> hilWer. Endudes 3-hiuir charger nnd 
chuck key. 
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TECH UPDATE 



Special Report: Orthopedic Engineering 




Strobe IlluffilriateijOlmiurrsce Ismakc Ihephetognph that will later be digitized Into computer map. 



NEW YORK, NY-High-tech 
engineering toots developed 
for industry and aerospace 
are now being turned toward 
a marvel of natural engineer- 
ing — (he human skeletal sys- 
tem. A critical early step in 
this process Is obtaining an 
accurate survey of the com- 
plex topography of our joints' 
working surfaces. Ai Colum- 
bia University's College of 
Physicians and Surgeons, 
Dr. Van C. Mow is performing 
this task wiih the same tech- 
niques used to map the Earth 
from space. 

Presented at a Bristol-My- 
ers- sponsored orthopedics 
symposium, the technique in- 
volves precision photogra- 
phy and digitizing equipment. 
Joints from cadavers are 
placed in a calibration cage 
made of ceramic with a very 
low coefficient of thermal ex- 
pansion. The surfaces to be 
mapped are held between 
two vertical planes, one de- 
fined by a set of target points 
on the face ol ihe cage, the 
other by points on studs proj- 
ecting from it. 

A pair of large- format Sinar 
cameras are aimed at 60' to 
each other . converging on 
the cage. The room is dark- 
ened, and the camera shut- 
ters opened. Then a high- 
intensity strobe flashes 



through a mesh Of Chrome 
wires, projecting a grid pat- 
tern on the bone, and expos- 
ing the film. 

A high-accuracy digitizer 
transfers the resulting photo- 
graphs to a computer, which 
translates the target points 
and grid lines into a spline 
I unction similar to those used 
lo describe parts on CAD/ 
CAM equipment. 

Dr. Mow and his team have 
surveyed numerous knees. 
Shoulders and wrists by this 
method, accumu latirvg a valu- 
able database on these hith- 
erto unmapped surfaces. 
Immediate uses for the data- 



base include the develop- 
ment of more natural 
pros theses and anthropolog- 
ical study of hum an evolution . 
In years to come, the technol- 
ogy may be linked to Magnet- 
ic Resonance Imaging (MRI) 
or CAT scanning equipment, 
allowing living joints to be 
mapped. Computer manipu- 
lations Of ihe maps could al- 
low doctors to spot subtle 
problems, and experiment 
with solutions before per- 
forming surgery. 

Even without this futuristic 
technology, ways have been 
found lo apply CAD/CAM to 
Joint repair. Doctors at U-C. 
Davis are experi- 



termlnos the optimal size, 
shape and location of the im- 
plant During surgery, Robo- 
Dqc precisely locates each 
pin, and drills the implant cav- 
ity under computer control. 
Belter fitting and longer last- 
ing proslheses are expected 
to result. 

Somewhat less exotic, but 
startlingly effective is a tech- 
nique developed by an ob- 
scure Soviet surgeon that 
can actually produce new 
bone in stunted and dam- 
aged limbs. Called the Ili- 
zarov technique after its 
inventor, Gavriel A. Ilizarov, 
the procedure begins with a 
shallow incision made in the 
damaged bone. Thin wires 
are run through the bone 
above and below Ihe cut, and 
attached to an external 
framework, or fixator. T liming 
mils on (he fixator draws the 
bone apart at a rale ol 1 milli- 
meter per day. giving new 
bone time to fi lithe gap, [5D 



NIxjtcjv external fixator can 
Fpnglhcn bones fry « much as 1 
Ij 1 _ evwy T 0 Hvelts. 




— -ROBOT AflM 




RoboOoc drills femur In experime n t above, 
will guide the lyitem in actual surgery. 



ROflODOC implant minting with a 
robotic system de- 
veloped in con- 
junction with IBM 
researchers that 
can perform arti- 
ficial hip im- 
plants with 10 
times the preci- 
sion ol hand tools. 

Nicknamed flo- 
boDoc, the sys- 
tem orients itself by 
three calibration 
pins placed in the 
femur under local 
anesthesia before 
surgery. A senes of 
X-rays is taken to 
produce e 3-D com- 
puter model of Ihe bone and 
pins. The computer then do- 



Calibration pint (right | 
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Thv SMSA GTTJ Mercury Cougar XR7 

Efidtisivti Urf?±: GthLid'vrjf fjcj kr rut it }$ null jJs 




VtJTTCCl 



jentB'ttiu.j.i cHiTiinni * ** r 



T/jr’ 1989 supvrc hurled Nprrury Couyur KH7 

Exclusive factory- specified tints' GfHxiyvnr Ea&ie bfre*?f mdints 



EAGLES 



Other makes of tires may fit these top- 
performing Cougars. But only one make 
was chosen: Goodyear Eagles. 





As rhe engineers 
at Lincoln -Mercury 
and Roush Racing 
know, there really is 
a difference in per- 
forms nee fires 
It is a difference 
dial ultimately shows 
itself in the "conlaci patches" of your tires, 
where your car meets, grips and responds 
to the road. Or, to the track. 

Which explains why Goodyear Eagle 
racing rad i a Is are the exclusive tires 
chosen for Roush Racing^ race-winning 
IMS A GTO Cougar XR7s. 

And why Goodyear Eagle performance 
street radials are the exclusive tires chosen 
by Lincoln-Mercury for the Cougar XR7, 

In fact, more major racing teams choose 
Goodyear racing Eagles, and more perform- 
ance car makers choose Goodyear Eagle 
street radials, than any other make of tires. 

Because Goodyear makes better high- 
performance lines. For the track. Eor the 
street. For virtually every performance cac 
Like you, performance car makers have 
a number of tires to choose from. And like 
them, you can choose the wurldte best- 
selling performance tires: Goodyear Eagles. 

GOOD-YEAR 

BECAUSE THERE REALLY IS A DIFFERENCE, 




A Goodyear 
"contact patch? HHkjp 
an EjgtodftEnDfiatjrares 
j Is s uperfurj [ y. 





ELECTRONICS 



BV STEPHEN A. BOOTH 



Scouting Report For 1 990 








W^E'RE JUST 
i Tl Tjback from the 
LdLJsummer Con- 
sumer Electronics 
Show in Chicago, 
where manufactur- 
ers display their 
wares for the 1990 
model year, Here's 
an overview of the 
highlights — many of 

which you TJ find in lo- 
cal stores after the 
traditional Labor 
Day closeouts of '89 
merchandise. 

Based an the line- 
ups seen in Chicago, 
it’s clear that TV has 
never sounded bet- 
ter. Things are louk^ 
ing better, too: 
Direct-view tubes , 

keep getting big- 
ger, while the even 
larger projection sets are ap- 
proaching the brightness and 
sharpness of cathode-ray 
tubes. Home video equip- 
ment now spurts features 
usual ly found only in studio 
gear. And digital audio com- 
pact disc players are subject 
to yet another running 
change under the hood. 

TV Sound 

Some years ago, automobile 
manufacturers began beef- 
ing- up their car stereo sys- 
tems through joint ventures 
with traditional hi-fi loud- 
speaker manufacturers. 
Now p TV makers are rushing 
to the same altar to obtain big 
sound for their even bigger 
sets. 

Following the lead of Ze- 
nith and Bose, vows have 
been announced by Magna- 
Vos and JBL, Sony and 
Hughes, Toshiba and 
Carver. All three weddings 
are attended by Dolby Sur- 
round Sound or a reasonable 
facsimile. 

The top-shelf Magna- 
vnx/J BL system mounts 
eight speakers and three 



Super Carver stereo give! Toshiba's TV lound as big as Its 12-In. tube. 



amps in 52- and 46-in. projec- 
tion TV seta, Total power is 
100 watts, distributed among 
front -channel drivers, two 
bass subwoofers and rear- 
channel speakers for Dolby 
Surround. 

Toshiba, which added 
Carver's Sonic Holography 
system to its large-screen 
TVs last year, has renewed 
its vows with Super Carver. 

This new, improved sound 
system, built into two 32-in. 
direct view sets, mimics the 
operation of Dolby Surround 
and adds some special ef- 
fects. Ambient sounds are 
served up by a rear-channel 
speaker that you can leave 
attached to the back of the 
set, or detach and place be- 
hind your seating location. 
Total horsepower is 40 
watts p split among the bass? 
subwoofer and front and rear 
channels, I none of the big- 
tube sets, the speakers are 
motorized so you can reposi- 
tion them, by remote control, 
for best effect. 



Sony's adding SRS — for 
Sound Retrieval System — to 
11 new sets, including seven 
27- to 32-in. models. The 
sound system was developed 
by Hughes Aircraft for air- 
line audio, and uses only two 
channels to create an illusion 
of 3-dimensional depth. 
Much like Carver's Sonic Ho- 
lography and other so-called 
sound fie Id systems, the ef- 
fect 13 audible from any Keat- 
ing position in the room, 
RCA already has a licensing 
agreement with Hughes, so 



look for RCA/SRS 
sometime in the near 
future. 

The Big 
Picture 

As for the TV image, 
you'll soon sec Im- 
proved Definition 
technology in 40-m. 
to 60-in. projection 
sets from Mitsubishi, 
NEC and Panasonic, 
and hi a 27- in. direct- 
view tube from Sony. 
I DTV sets use digital 
processing tech- 
niques Lo double the 
vertical resolution, 
and in doing so, elimi- 
nate the flicker, dot 
crawl and jagged 
outlines caused by 
the current NTSC 
scanning system. 

In conventional 
NTSC sets, the finest, 
brightest color picture we’ve 
seen so far comes from 
RCA’s 27-in. High Perform- 
ance tube, which eventually 
will grow to a 31-in. model. 
Hitachi, meanwhile, ups the 
ante in nun- IDT V projection 
with 46- and 50-in. screens 
that claim 500 lines of hori- 
zontal resolution, and re- 
spective brightness levels of 
( l J irt hi m U? fjj 



Hitachi! portable TW/CR 
combo weighs a pounds, intrud- 
ing battery and 5-In. LCD screen. 
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SPRAY ON 
THE POWER. 



A dirty carburetor, choke, or linkage can mb your 
car of some great performances. 

So before the power goes out of your car, spray 
tin the power of Jet-Spray Gumout x Carburetor And 
Choke Cleaner. 

jet*Spray will wipe out dirt build-up on linkages, 
and in your carburetor, choke, and PCV valves, i 
Putting a slop to rough idling, hard starting, m 

stalling, and loss of pep. V 

Use Jet-Spray whenever you check your air 
filter-or abou I every 300U miles. It’s America's # 1 
best seller. . Jfa, 



J^t-Spraif i 



So if you expect great performances out 
of your car, spray on the power. The power 
of Jet-Spray Cumuut* 



Another Quality Product o( Hie Pennioii Products Company ■Ja 




ELECTRONICS { Otu t i it -■ fjn • m jww y* ■ 



460- and 540 fbqt-lamberts* The projec- 
tion business might see more action in 
the LCD segment, too. Sharp's 25- to 
100-in. system, priced at about $40Vtt P is 
expected to reach the United States 
sometime soon. 

VCR And Camcorders 

The expanded roster of VC Ha BhoMfi* the 
influence of camcorders by the addition 
■rtf many useful movie-editing functions 
—while the camcorders, them.se Ives in- 
corporate more special-effects and post- 
pmduution features than ever. 

Panasonic am] RCA lead the field in 
recognizing the growing interest in 
hums moviemaking. Each is adding a 
passe] offltudicFtypa features to its cam- 
corders and VCRs, for more sophisti- 
cated movie production* Panasonic, in 
fact, is the first company to incorporate 
pro-type functions such m chromakey 
and time-base correction in home video 
equipment. 

Chromakey {pronounced KROW- 
mah-kee) p found in Panasonic's PV-535 
full -size VMS camcorder h is a special ef- 
fect that superimposes a subject against 
a different background- You've prnba- 
bJy seen this popular trick used in many 
sports broadcasts. Although the an- 
nouncers appear to be standing in front 
of the playing field, they are actually tn 



the* broadcast booth or studio r pnaed 
against a blank cyan-blue background. 
Their silhouetted images, recorded 
with one camera, are then superim- 
posed on a panorama of the field t hat is 
shot with another camera. 

To achieve this effect, Panasonic 
mounts a tiny , second camera on the 
PV-535, The resulting image may be in- 
serted into the scene shot by the main 
camera in a pielure-in-picuire fashion, 
or superimposed onto the main-camera 
scene by chromakey. Other pro-type 
features found in Panasonic camcorders 




Video ta gn: Sharp's VC-V540U combine! a 
VCR and 5-In. Cord? screen, rum on AQDC 




Despue compact jize. Sharp's XV- 1 &02 LCD 
projection TV deliver 25- to 300-Jn. picture. 



include 10- watt color enhancement 
lights, ear-level speakers. LCD color 
viewfinders and variable-speed zooms 
up Co 12-power. 

Making its home video debut in Pana- 
sonic's FV-B4990 Super VHS format 
VCR is time-base cfliroetiDn. TBC i 
referred to us gen -lock? corrects any 
flagging and waving in an image. This 
is sometimes present when a tape re- 
corded in one machine is played back in, 
or dubbed over to. another. 

Video To Go 

Mobile moviemakers soon will be able to 
preview their taken tin location with a 
portable TV/ VCR combo. Sony intro- 
duced +, personal video" last autumn 
with its 8mm Video Walkman, Now, 







owners of VHS and VHg-C equipment 
can take their shows on the road. 

Sharp and Hitachi will he offering 
VCRs married to active matrix LCD 
color screens (4 and S in., respectively). 
The units weigh in around 8 pounds with 
battery — good for about 2 hours per 
charge— and use full-size VHS cas- 
settes (or VHS-C minicassettes in full- 
site adapters), Panasonic, though, 
seems to believe the portable future bi in 
Super VHS-C, 

Since January, the company has been 
giving sneak previews of a compact, 
boombox-styled portable that boasts hi- 
fi stereo, an input fur the tiny 2-in. color 
camera used for chromakey in the PV- 




The new VHP lube Jrt RCA i 27-ln GZ75WOB 
delivers a stunning mfOf picture. 




RCA j CC3M Pro- Edit Super VHS camcorder 
has built- In editing for home video rrmio. 



535, and a 3-in. LCD color screen that 
projects a reasonably large image when 
connected to an optional projector mod- 
ule, The company seems to be saying 
that with 30- and 40-minute VHS-C 
tapes on the way, fcatu re-length 2-hour 
movies will be possible using the high 
resolution of Super VHS-Cs EP (ex- 
tended play) recording mode. Well 
have more on this in future columns* 

Compact Disc 

The first great outpouring nf CD play- 
ers occurred in Chicago only six years 
ago. These were 2- or 4-times oversam- 
pling machines with 14- or 16-bit digital- 
to-analog converter (D AC) circuits. 

Since that time, equipment makers 
have tried to bui Id DA Cs t hat neprod uee 



the original music waveform with in- 
creasing accuracy. To do so, a D AC 
must read the incoming 16-digit codes 
correctly. If adefect in the 0AC reads a 
bit out of place, what’s supposed to 
emerge as a soft murmur might sound 
like a loud belch. 

One way to minimise decoding goofs 
is to use more bits. Within the past year, 
BACa with as many as 20 bits have come 
on the market, Now, get ready for 1-bit. 
This is how Sansui and Philips see digi- 
tal audio’s future. 

Preliminary information on the 1 bit 
system indicates that instead of swal- 
lowing 16-bit codes whole— and risking 
the mistakes that multi bit DACs are 
prone to— it translates them one bit at a 
time but at very high speed. Oversam- 
pling on the order of 32 or more times, 
aided by noiae-reducing formulas, re- 
moves the noise inherent to a 1-bit digi- 
tal conversion. 

Proponents of 1-bit say it s a more ef- 
ficient— and eventually less expensive 
— method cf accurate digital-to-analog 
conversion, Sarmui even claims that it 
delivers greater clarity in low- volume 
musical passages, but well have to do 
more listening in a home setting, away 
from the racket of the show floor, to 
learn whether this is audible. 

Stay tuned, U€ 




SURGEON GENERAL'S WARNING; Cigarette 
Smoke Contains Carbon Monoxide. 



1? mg. "af. LI mg nictfiint m per cigarene by fTC miihai 1 
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CAR CLINIC 



BY MJKEALLEN 



Morning Sickness 






Y 1977 DODGE VAJSi 
has had the same 
problem since I 
bought il new, At startup in 
the winter, it runs terrifical- 
ly rich, with much black 
smoke and rough miming un- 
til it warms up a little. This 
happens even when the 
choke plate is completely 
wide open. It then runs ex- 
tremely wel) + getting an hon- 
est 12 mpg. I r ri rather put a 
new engine in this van in- 
stead of buying another one, 
but you would make me ex- 
tremely happy if you could 
tell me what is wrong. 

HAROLD NEFF 
FENEUA.rA 



If the choke is open, and the 
engine is too rich even though 
it's still cold, then look at the 
etxtporaiive emissions sys- 
tem. The charcoal canister is 



designed to store gasoline va- 
pors from the fuel tank and 
float bowl until the engine is 
running H and then meter 
them r slowly ; into the intake 
manifold* Sounds like you re- 
dumping oil the fuel in right 
away, as fast as engine vacu- 
um can suck it in. 

There’s a purge valve and a 
solenoid to control all of this. 
Try temporarily plugging the 
canister purge line, prevent- 
ing the fuel from reaching the 
engine. If this improves the 
situation , you've isolated the 
problem. 

There are several lines run - 
ning from the canister to the 
engine, so be sure you've got 
the right one. And I strongly 
recommend fixing this sys- 
tem, rather than simply re- 
moving it altogether. For one 
thing, there's no sense letting 
all that expensive gas evapo - 









Pitched Battle 

Quick now — which boll ns stand- 
ard thread, and which is metric? 

Well, bolt B on the right has slightly 
f i nor thread . B u t trial does n 1 really 
mean anything, as both inch-sized 
and moSric hardware are available in different pilches for the 
same diameter 

Well okay, there's (usually) a stamp on Ihe bolthead, which, 
if you know how to read il H will tefl you if it's metric or standard 
while it (ell$ you the strength. But what about sluds? Or nuts? 
f^o head stamp. 

Several common sizes are so close that they'll male fora 
couple of threads before they jam— just enough to sucker you 
into thinking it s the correct fit and let you ham-fisl something 
expensive. But, you say, I don't have standard and metric bolls 
on my car — it's domestic, Look again. Domestic oars have 

■ been carrying 
metric- sized parts 
tor a generation, 
nghi next to inch- 
sized parts- 
So — be sure you 
know that thal nut 
you picked up 
from the shop floor 
is the right one. 
and not left over 
from some oihor 
project, 



is 

THUS ADS 



TTHHEAOJ 



24 



rate when you can trap it and 
use it. Also, the gas tank isn't 
vented except into the canis- 
ter, and you stand chances of: 
i. collapsing the tank, 2. fuel 
starvation after only using a 
few gallons because of the 
vacuum in the tank, or 3 . get- 
ting a serious case of gasoline 
vapors inside the van. 

Oil s Well That 
Ends Well 

I own a 1987 Cadillac De Ville 
with just ever 20 H Q0t) miles. I 
change the oil and filter ev- 
ery 3000 miles and only get 2- 
3 quarts of oil when the oil is 
drained. There is black soot 
inside the tailpipe, a sign of 
burning oil. The dealer said 
that Cadillacs use a quart of 
oil every 1000 miles. Is this 
true, or do I have a lemon? 

CARMEN KAftCHEnt 
SAFETY HARBOR. FL 

Carmen, dun f t you ever check 
your oil between changes? 
Why are you letting your oil 
level get 2 quarts law? You 
should n ever let it get more 
than I quart low . 

A/so h don t forget that the 
filter holds almost a quart, 
and you* re probably not ac- 
counting far that. So your 
consumption is only a quart 
or two in 3000 miles. 

In spite of what the dealer 
says, Cadillacs don't use any 
more or less oil than any other 
modern car. Your oil mileage 
might be a little high, but 
probably not enough to make 
a case for disassembling your 
engine . At $1 .BOfquart , over 
the IQQ T QQG*mile life of your 
car , it might cast $50 more for 
oil than if it got 2000 mites 
per quart of oil r That's no big 
deal ctmpared to the cost of 
an engine rebuild. Count 
your blessings, check your oil 
more often ^ and add a quart 
when you. need to. 

A sooty tailpipe is not a 
sign ofbumi ng oil It is a sign 
of an oiter-rich engine. Have 



the dealer look mto the fuel 
injection. Blue smoke is a 
sign of burning oil. 

Film Critic 

I have a film on the wind- 
shield of my 1989 Buick Park 
Avenue thal won't come off. 
It worsens even more when 
it rains ur when f use the 
windshield wipers, Ws so 
had that driving in the rain, 
especially at night, is impos- 
sible. I've replaced the wip- 
ers h and cleaned the 
wind shield with soap and wa- 
ter, four different glass 
cleaners, ammonia and wa- 
ter, vinegar, acetone, gaso 
line, alcohol, isoprnpannl, pe- 
troleum distillates, industri- 
al glass cleaner, waterless 
hand cleaner, Spic and Span, 
dry newspapers and mure. 
The dealer has no answers. 

LESTER CROOM 

ELIZABETHTOWN, NC 

KouVe named enough sol- 
vents and cleaners to dissolve 
anything but the national 
debt. So something must be 
introducing this film anew. 

What are you using for 
rags to clmn the windshield? 
Try using fresh, unscented, 
plain white paper toweling. 
I r d start with commercial 
glass cleaner r then iriotAC to al- 
cohol mixed with acetone. Be 
sure you don't let any of the 
solvent get under the edge of 
the windshield trim, and 
leach out anything hiding 
under there. 

If you're still seeing the 
film, maybe its redepositing 
itself on your windsh ield 
wh tie you 're pci rked Trees 
and industrial pollution can 
leave a persistent film in only 
a few hours. Is it lurking in 
your washer bottle or hoses? 
Perhaps something like brake 
fluid orATF was inadver- 
tently added to your washer , 

If you con find a 3M prod- 
uct called Rain-X, it does a 

t Plraw t urn to 2S > 
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PM HOTLINES 



COMMUNICATE 

WITH US 

We're trying our best to make it easier for you to communicate with us. 

Here are four ways you can do it 



HOTLINE PHONE NUMBERS 


Special telephone numbers here at Popular Mechanics allow you to call our editors directly and easily. They're 
activated once a week, on Wednesdays, from 3 to 5 PM EDT. All the editorial staff hotline phone numbers are fisted 
here. 


HOME* SHOP 


Steven Willson, editor 
Tom Klenck, associate editor 
Roy Berendsohn, assistant editor 

(building, home remodeling, shop design, toots, furniture making and design) 


[212)265-7533 , 

[212)265-7570 

[212)265-7572 


ELECTRON ICS/PHOTQGRAPHY 




Stephen Booth, editor 

SCIENCE/TEC HNQ LOGY/ AEROSPACE 


(2I2J 2*5-7581 


Tim Cole, editor 
AUTOMOTIVE 


[212)265-7740 


Tony Swan, editor 

[new cars, motorsportsl 

MUre Allen, assistant editor 

[technical and design, care and maintenance] 


[2 12) 265-7526 
(2 12)265-7536 


BOATING/OUTDOORS 




Joe Skorupa, editor 
GENERAL 


[2 121265-7596 


Joe Oldham, editor-in-chief 
Bill Hartford, managing editor 


(2 ] 2) 265-7503 
(212( 265-75 t0 



READER SERVICE BUREAU 



We have a Reader Information Bureau that is operational five days a week during regular business hours. Our 
Reader Service Bureau number is (2 12] 649-3127. Please calf our Reader Service Bureau, not our editors, for informa- 
tion on back issues, reprints of articles, subscription inquiries, plans offers and so on. It will save us all rime. 



ELECTRONIC MAIL 



You can call the PM computer any day between 6 PM and B Ml [only] EDT. The number is (2 1 2) 582-B369. Once 
you're on line, you can leave messages for Specific editors, or direct inquiries and comments to a specific department. 
The department bulletin board also allows you to share your thoughts with other readers wfio calf in. 

New users will get an identification number and password that allow them to access the system Simply set your 
communications software to 8 bi ts, no pari ly and onestopbit|B-N-l),andsetthe baud at 300 or 1 200. 1 f you 're ask i r>g 
a specific question, allow a week before calling back for our answer. 



FAX MACHINE 



You can fax written mail to us if you have access to a fax machine. Our fax number is |2 1 2) 586-5562 and is available 
24 hours a day. 
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terrific job of making mi>i wafer glide off 
the glass, and Foe found ifuit it keeps oily 
films and bug Smears from adhering. 

Short Takes 

Everybody knows that short trips and 
cold weather are hard or engines. Why? 
1 drive 1 mile to the bus in the morning, 
and I mile home at night. Aside from 
changing the oil every 1000 miles P what 
can I do to protect my engine? Should I 
let it warm up by idling it while waiting 
for the bus? keeduh 

CHESTERFIELD, MO 

Short trips are bad because: 

■ The engine s internal clearances are 
different* i.e., looser, when the engine is 
cold, and the loose-fitting ports like pis- 
tons and bearings wear faster. 

■ The oil is cold and viscous, and isn't 
pumped around rapidly enough to 
maintain proper Ju brtcatitin —especially 
in the first few seconds when all the oil 
has drained back into the crankcase 
overnight. 

■ If the oil never warms up properly on a 
steady diet of short trips t the moistu re 
and unbumed hydrocarbons will never 
evaporate completely, forming y itchy 
sludge in your crankcase and cylinder 
heads . 

In your cose, confin ue to change the oil 
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Two-Fisted Radiator Repair 

Copper and plastic-bodied radiators often contain a 
cooler for the transmission, in the form of a loop of 
lubing or a small tank inskJeone otthe end tanks. In 
the copper variety, the tubing is soldered in place. 



CAR 



TIP 



while in the plastic ones, Q-nngs are used to seal and 
hold the fittings To remove the lines 
from the fittings, be sure to use two 
wrenches. One. obviously, to turn oft 
the collar on the Ime But be careful 
because it's altogether loo easy to 
tw ist off the soft metal of the tan k , un- 
less you hold the flats of Ihe fitting 
steady Plastic tanks are also fragile, 
and may leak afterward a! the O-nng 
unless care is exercised 
Flare nut wrenches are best, but 
ihe open-end wrenches we've shown 
here are usually acceptable. Stay 
away from pliers or Vise-Grips, which 
will deform the soft metal. 

Put one wrench on the inner nut, 
and puf a little elbow grease into it 
Clockwise— bui not enough to turn it 
lighter. Then use the second wrench 
to turn off the outer nut, counterclock- 
wise, without letting the inner move at 
all. Do the opposite while reinstalling 
the lines, loo. 



Buy A Bosch Platinum Spark Plug And 
Get This Free Set Of Shocks. 




Shock #1: 



Shock #3: 

Begins self-cleaning 
within seconds of 



extended 
insulator design. 



Shock #4: 

Maintenance free- 
rto need to clean and re- 
after initial setting. 






For quicker starts, smoother acceleration and improved fuel efficiency ask for Bosch Platinum. 



@ BOSCH 

The Ultimate Spark Plug. 
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at least every 1 000 mites ( even in warmer 
weather) if you continue to drive only I 
mile at a time. 

Don f t warm up the engine by idling it. 
You'll simply accelerate the wear In 
stead f treat this station car to a weekly 
tnp long enough to warm up the oil, ami 
keep it warm for 20*30 minutes. This 
will boil off any moisture, and keep 
sludge formation to a minimum . 

The Right Stuff 

Is there a difference in brake fluid? Do 
different cars require a different fluid? 
My 1980 Audi SfKXJ has needed three 
new master cylinders in Lhree months. 
These were purchased at a foreign ear 
parts store r and the mechanic who in- 
stalled them used the same fluid he has 
used for years on Mercedes and BMW. 
The Audi dealer says their brand of fluid 
has a different consistency — at 525 a 
can. When the last master cylinder was 
replaced, the entire system was 
flushed, and filled with new fluid, but af- 
ter 30 days or so, the pedal began tosink 
down. C.M. rEtiEE 

HIGH wmr. MC 

That $25 can the dealer twmts to sell you 
mast be a synthetic of same sort. Far an 
assortment of reasoTis, 1 dan V jtcojte ■ 
mend synthetic hmke flu ids for the aver- 



age driver , primarily because braking 
systems were designed to work properly 
with conventional glycol fluids. There 
are same excellent synthetics „ and far 
heavy-duty or racing uses, they can 
sometimes solve hmt -related problems . 

Brake fluid that meets the DOT 3 or 
DOT 4 standard* is fine for use in any 
modern hydraulic brake system— that's 
why the DOT sets those standards, / 
doubt you could find any brake fluid on 
the market that didn't meet these stand- 
ards , A udi currently doesn't recommend 
any DOT 5 brake fluids , because of the 
corrosion liability— these silicone-based 
fluids dant absorb any moisture, so wa- 
ter may settle to a low point and rust a 
hole in asteel brake line. 

Your problem is more likely related to 
the replacement master cylinders you've 
been buying. Tm not going to blame it on 
the foreign car aftermarket parts indus- 
try-many of the parts they sell are the 
identical ones available at the dealer \ 
and often at considerably less cost. But 
perhaps you W gotten some that are aid 
or have been improperly stored. HI 



IK) YOU HAVE A CAR PROBLEM? 

JvMf a*Jk Afiktr aAout rf. X#nif fuvr ^hsiO'd n fa 
Cur eftmr, FapmkrMtcAask*, m Wttf St . 

A'Vr York, AT 1001$ Whife t*U*r# ran not &b 
numermi mdirndamM^, pm&iems That are qf general 
tHtimwi h»U < W duemmittt GW wtumn. 



SERVICE TIM 

■ Chrysler TSB 08-02-89 dels if S re- 
placing the clutch release lever wilti 
P'N4B1 1039, to cure a noise or growl 
when depressing the dutch at mod- 
erate to high engine speeds. This 

covers all 1988 and earlier fwd man- 
ual transaxle vehicles except L bod- 
ies. 

■ 81- 84 Ford Escort, EXP, Lynx 
and LN7s experiencing front-end vi- 
bration may benefit tram re-indexing 
the hub on the spline shaft 1 60' from 
the original position. TSB 83-20-12 

■ Some 85- 87 Cadillacs with 5.0L 
engines with a persistent misfire 
traceable to cylinder No, 5 may have a 
wire inside the distributor chafing 
against ihe rotor hub. TSB 87-41 -6D 
9 Chevrolet notes in TSB 67-5- 2 that 
aftermarket antitheft systems that tap 
into Corvette hydraulic systems to 
prevent the car From being stolen may 
damage some components In the 

ABS braking system. 

■ 65- 86 Toyota Camrys may be 
hard lo start when facing downhill— if 
there is less than 7* tank of gas. TSB 
FUEL-001 R recommends replacing 
Ihe fuel pump, filler and a rubber 
cushion inside the fuel tank. 




When you install your own 
muffler, you want one that lasts 
That's why you should get the 
Walker Advantage muffler, El lasts 
-i* . —y> up to! 30% 

Lj MnwoAa* Hj longer than 

most 

parable 



mufflers: That s because ihe 
Walker Advantage is the only 
muffler with Absorbjte*. Ihe 
patented compound that helps 
prevent internal rust. Its so good, 
we back the Walker Advantage 
with a 1 milled lifetime warranty. 
So gel I lie muffler with the longer 
hang time. Get the Walker 
Advantage. 



WALKER 
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IMPORTS 



BY BILL HARTFORD 



Vanguard Of The 1 990s 




|0NG AGO. around 
mid-century, soon 
latter the people s 
car— the Beetle — began con- 
quering the world, Volks- 
wagen started making what 
came to be called the micro- 
hms ;tn unlikely vehicle that 
started a whole new trend , 
in transportation. 

And so it was that the 
mini van was bom. 

VW^s vaii fare /or Lhe 
common man was a blunt- 
nosed. rear-engined hippie^ 
hauler that could really puck 
'em in. The emphasis was on 
living accommodations, and 
it didn't Lake long before we 
saw VW buses advertised 
with a photo of a baby ele- 
phant inside, happy to be go- 
ing for a ride- 

But Loday + with even the 
breadbox-like Vanagon 
ready to retire anti make way 
for an all-new front-engine 
VW van. the emphasis has 



Nissan Arnett for 1990; Sw-tfirwgfr 
Kcenbtihy with two sliding 
doora for the rear. 




its first model to be labeled 
15*90. Driving the Axxess 
will make you feel as if the 
year is £001 and yau + ve just 
come out of orbit. 

The Axxess will shuttle 
seven people around in great 
style, even though, com- 
pared to the competition, it's? 
a slightly scaled-down mini- 
van. tts smaller dimensions 
—wheelbase just under 103 




Honda minivan: A whole rww shape for the family car? 



shifted to a more car like ride. 
A minivan's basic shape auto- 
matically yields the volume 
you expect, so recent devel- 
opment has gone into per- 
formance, handling and all 
the appointments that are 
demanded of a comfortable 
family ear, 

Nissan Axxess 

J List when we thought it was 
safe to declare a winner in the 
minivan sweepstakes and 
cite Mazda's MPVasourfim 
choice in this category (see 
"Import*/' page 30, Apr* 
189) P along comes N issan with 



in, and overall length 172 in. 
— contribute to its agility. A 
total of 138 hp is available 
from the 2.4 - 1 iter Four and 
aeru is C d . Its cowcatch- 
er nose is reminiscent of 
Renaul/a Espace. a minivan 
that never came here from 
France, but one that im- 
pressed ub when we drove it 
in Paris in 1985 just after it 
was introduced. 

The front-wheel-drive 
Axxess is also available with 
a 4wd drivetram, and trans- 
mission choice is 5-speed 
manual or automatic. 

Anyone trying to decide 



between a family sedan and 
one of the larger mini van* 
will Find the Axxesa a very 
appealing choice. Audit puts 
only 1 gallon of burned fossil 
fuel into the atmosphere ev- 
ery 27 miles (ERA highway, 
5-speed). Expect to pay 
somewhere between $15,000 
and £20,000, depending on 
your choice of the XE version 
(lots of standard equipment) 
or SE version (even more 
good stuff). 

Another scaled-down 
minivan that would help 
change the shape of family 
wheels for the 1990s could be 
Honda's. The Accord -based 
vehicle, seen at left In a eon- 
cept illustration, is now un- 
der development- 

No More 
Audi Bashing 

When Audi catapults one of 
its cars into an immovable 
barrier Y it's for safety teat* 
ing P When owners do it be- 
cause of what the National 
Highway Traffic Adminis- 



tration has concluded is "ped- 
al misapplication/ 1 they 
blame it on Audi, calling it 
sudden, or unintended accel- 
eration. It seems as though, 
these days, no one will just 
fess up and say r N 1 goofed- 11 

My crash testing of an 
Audi Coupe GT, nol Loo long 
ago,, was of a different sort, 
but the incident still revealed 
the failure to face the music 
that's so rampant today; A 
fellow motorist attempted to 
change lanes into a spot olh- 
erwise occupied by youra 
truly, fie wrinkled the driv- 
er's side of the Coupe nicely. 
Okay, ii happens. But them 
he hangs a left and beats it 
down a side street, (If he had 
known l was in a press caron 
loan, he probably would have 
tried to sue PM and Audi!) 

I hope that when we take 
out the new r Coupe Quattro, 
that replaces the GT for "90. 
well return it exactly as we 
received it — except for a 
good number of test miles on 
the odometer W 




Audi Coupe Quattjo infw Five gebfour vjrfrcs p*r cylinder. 
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NEW LAB TEST REVEALS: SLICK 50 CAN CUT ENGINE WEAR IN HALF! 

Save Gas, Save Engine with “POLY” 



The following Introduces one of the 
most fully tested and erode n Haled gas 
saving, f He don reducing engine treat' 
menU ever la reach the mortal I 

Th© Secret Is POLY 

"Poly" is short tor polylatirafluofoethyfene 
fTFE). Il is [ho slipperiesl substance known 
to man. The 1938 Guinea Book at Wartd 
Bacardi (pg. 182J says: H Tbe Javm; coeffi- 
cient of static and dynamic friction of ary s oita 
t$ 002. in the camatPctytetmffoQfoetiiplenQ— 
equivalent to wet ice on ice." 

The makers of Slack 50 have tnvsnled a way 
to permanenlly bind l! ft5ly" lo your engine 
with one ifeattnenl. All you do is add one 
quart of Slick -50 to yout oil. By reducing 
engine Itlciion, Slick 50 increases gas mile- 
age 1 and horsepower -and it reduces engine 
wear defraying costly overhauls. 

Slick SO p s Credentials ere 
Impressive 

Just this year ms premiere engine end 
lubricant testing lab In ihe ILS. tested Slick 

50. This EPA approved lab conducfsd a strict- 
ly controlled experiment using industry stan- 
dard ASTM procedures. They found that 
engines whose oil had been treated with Slick 
50 showed 52% - 57% levs engine wear 
than engines whose oil had not bean traded 
with Stick 50 We know □! no Other Poly treat- 
ment on ihe market that has passed a wear 
reduction test conducted by an ERA approved 
lab using nationally accepted A5TM pro- 
cedures. Watch out lor thaw 1 raiments that 
cannot back up their claims with such solid 
prooF. 

The March fiApril 1982, p 35 issue of Con- 
sumer Digest magazine stated. “Slick 50 
does reduce engine heat and ordinary 
wear r and our Informal tests indicated ihai 
H will improve gas mileage by about 2 or 
3 miles per gallon." 

Researchers ai a nationally respected 
research laboratory, atler applying a power- 
ful ultrasonic cleaning process Eo a Slick 50 
Treated engine part, were surprised at rte per- 
manence They stated, "Yto actually expected 
the Slick 50 "Poly" rosin coaling to also be 
removed. bui later tound n was still there.' 1 

The Federal Aviation Administration has 
fully accepted a similar product— Slick 50 
Aircraft Treatment (FAR 438 AS) 

TtJV, a German tasting iHborntory wilh 
credentials ovary bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 in 
19ES6. They loond Substantial increases in 
both gas mileage and horsepower. 

The power technology laboratory at a 
leading southwestern university stated, 
"Slick 50 does increase horsepower and 
decrease fuel consumption in Tests done ai 
I he univarsily" The Space Shuffle Colom- 
bia uses the chemical "Poly" in Its gear? and 
bearmgs because II s 1 he only chemical iubrh 
cant which can withstand the heaS and cor- 
rosive elements al space. 

Tha mosl dramatic of all is a torture last 
overseen by Ihe Automotive Services 




Council for Pennsylvania. This lest was 
shown on television station WIVE. Three 
car? wish between 78,000 and 129,000 mites 
on them, w ate treated with Slick 50. Six 
months, later the oil was drained from each 
vehicle and [he car? were dr iven without the 
oil plugs for about hall an hour. The water 
temperature never rose and the engines sus- 
tained no apparent damage 

It 1 * Easy to Treat Your Engine 

Add your FREE engine flush and idle 
engine tor 5 minutes Then change oil and 
filler and substitute orve quart of Slick 50 for 
the Iasi quart of oil. (Add two quarts tor 
engines wilh oil capacities ol seven quarts 
or more.) 

Slick 50 give? a permanent coating so you 
need to [real your engine only once, and not 
each time you change your oil. Slick 50 is 
also excellent lor turbocharged engines, 
aluminum block engines and rotary engines 
Slick 50 will work with all pelroteum based 
oils and syntheses compatible with petroleum 
based oils 

Wh«t are the Benefit* of 
Slick 50? 

Since mere are many factors that influence 
an engine Including the type ol driving, 
temperature, engine condition, oil change 
intervals, etc , the actual benelils in percent- 
ages will vary. However, by reducing Iriclioo, 
Slick 50 doe? all of the following: 

1. Increase gas mileage 

2. Increase horsepower [small economy cars 
and large RV s really need ibis) 

3 Reduce operating temperatures, thus 
increasing ihe lubrication and life of the 
oil and engine 

A , Minimize or eliminate costly overhauls by 
reducing engine wear 

5. Easier starting (import ant in cold weal her) 

6. Since lubricating lead is being removed 
from gas, and unloaded gas i£ poor in 
lubricating qualities, this extra lubrication 



of Slick SO on valve systems and guide? 
is a real bonus 

7 . The draslic reduction in engine wear can 
delay costly over hauls Sick 50 eliminates 
ihe “lubrication starvation" that all cars 
experience when you first slart them, 
before ihe oil has a chance to circulate. 
U p lo 90% of eng in e wear ca n be caused 
by this starvation You receive all these 
benefits for less than Ihe cost of two 
tanka of gas (139.35). 

Will Slick 50 Harm my Engine 
or Affect my Warranty? 

Mol The base oil For Slick 50 meels, or 
exceeds, every manufacturers engine war- 
ranty requirements and carries an API ser- 
vice classification SG-C0. 

Thera's No Risk with Our 
Money Back Guarantee 

Ueg Slick 50 for 3000 mites. II you don't 
notice an improvement in engine perform- 
ance. return your invoice with a short note 
telling why, for a prompt full refund—no 
questions asked, 

Guaranteed Lowest Price! 

If at lima oE purchase you have seen Slick 
&3 advertised in a current magazine at a 
lower price, we will Deal that price by 3200 
per quart. 

Dealerships Available 

For purchase or Turiher free information 
call toll -free 1-300-525-3824, ext 9 (in 
California 1-600-233-9559) or send lo: 
Progressive Energy Corporation, 255 
South Beni Avenue, *53, Depl- PM939, 
San Marcos, California 92369. 



Ym, I want lo improve my car's performance 
and save my engine— rush me risk Me: 

□ One Slick 50 with FREE Engine Flush at 
$39.95 4 $4.00 shipping and handling. 

Caiir rvu^nii Kid m Brno* Tgi 

□ Give me free shipping and handling for 
my order of 2 or more at $39.95 each 

□ Check □ C O D. G Visa/MasterCard 

Card # 

Exp. Date _ r 

Nam*, 

Address , 

I Give Vrpcs; aifl'Esj rf MW** ijr UPS 

City Stale Zip 




frugrraswE £ nergy corporation 



255 South Beni Av».< *52, Dept. PM939 
San Marcos, CA 92069 
CALL NOW TOLL FREE t-300-525-3624 
IN CALIFORNIA. TOLL FREE 1-30^233-9559 

1&&g ProgmsivB Erwgy Can? 




OLD HOUSE RESTORATION 



BY BOB VILA 



Glazing And Marblaizfng 




E -CREATING fan- 
taey or faux finishes 
on the walls, ceilings 
and trim work of houses is an 
old art that's being reborn 
today. Generally considered 
decorative painting, there 
are many different tech- 
niques that come under this 
heading. 

Some of them , like stencil* 
ing and graining, have al- 
ready been discussed (page 
34, Nov. '38 and page 4S T 
Dec, ‘83, respectively). But 
there are more finishes in- 
cluded under this decorative 
painting umbrella which, 
when used properly, can en- 
hance the look of a period 



home. 

The two Td like to discuss 
this month are glaring and 
marbieizing. A look at the 
basic steps involved in each 
will give you a pretty good 
idea of what to expect if you 
decide to take on either res- 







in Hue Victorian ^ f3a rror&elring flrepJace mantels was especially popular. Often rhli faux ilnim was 
applied over cam Iron or slate, wtiti results stwt were ^onbriingjy realistic. 



toration project. 

Glazings an 
experimental art 

Glazing, in its broadest 
sense, means putting a finish 
on something to make il look 
like glass. A protective coat- 
ing that's durable and can be 
cleaned easily, glaring cre- 
ates an interesting translu- 
cent effect on walls. A clear 
finish, applied to a painted 
surface, is manipulated while 
still wet with various tools to 
create a pattern. 

Although the ground color 
Ls still visible through it, the 
depth or texture that results 
from this movement of the 
top coat gives the surface a 
soft, mottled quality. In es- 
sence, glazed walls seem to 
halo a room. 

Popular for centuries, 
glazing was used extensively 
in Victorian homes, Because 



Contributing Editor Bob 
Vila is host of public televi- 
sion *s "This Old House . w 



of their durability, glazed 
walls were often found in 
high -traffic areas like living 
and dining rooms, front halls 
and bathrooms. This decora- 
tive art reached its peak of 
popularity in the post-Vic- 
torian era, namely the n 20s 
and '30a, when it was known 
as Tiffany glazing. 

Today, glazing may be a 
solution to both old- and new- 
house decorating problems. 
A relatively easy technique 
to learn 1 there's no limit to 
the effects you can achieve 
by varying the tools used to 
manipulate the glaze coat. 
There we three basic ways to 
do this: stippling, st Haling 
or mottling. 

The first, stippling, in- 
volves lifting off the glaze 
coat using a dry brush in a 
pouncing motion. Dragging a 
tool through the glaze — it 
could be a rag h dry brush or 
sponge — is called strutting. 
Fin ally , mottling the glaze 
means to simply blot this wet 
top coat with a sponge or pad 



of material like paper towels, 
cheesecloth, plastic wrap or 
tissue paper, 

Its easy to make your own 
color glaze using one of the 
commercial glazing liquids as 
a base. Many of the major 
paint manufacturers make 
this glazing liquid, which is 
essentially a slow-drying 
varnish. To this, simply add 
artiste colors and a little 
thinner to retard its drying 
time. Adding some oil base 
will make the mix spread eas- 
ily; This will give you a sheer 
enough medium so that the 
wall color underneath will 
come through nicely. 

The trick to a successful 
glazing job is to hide the 
markings left by the tool you 
use to create the depth and 
texture in the surface. Be- 
fore you tackle a mpjor glaz- 
ing project, it p s a good idea to 
practice on a smaller surface 
first. A piece of smooth card- 
board or particleboard is an 
ideal place to start. Not only 
can you experiment with dif- 



ferent took and manipulation 
techniques, but you can also 
try nut different glaze colors. 

MarbfelsJng magic 

Marbieizing is a decorative 
technique commonly used on 
woodwork and trim. One of 
the more popular uses of this 
faux finish was on the fire- 
places in Victorian homes. 
Some of you may be sur- 
prised to find that, what you 
thought was a real marble 
fireplace, is? in fact east iron 
or slate painted to look like 
the costly stone. To the aver- 
age observer^ it's difficult to 
tell the difference between 
the fantasy finish and the 
real thing. 

Unfortunately, some old- 
house owners find this out 
the hard way. Perhaps, while 
painting the surrounding 
wall, some paint drips unto 
the mantel. If you try to get 
the splatters off with paint 
stripper and the stripper sits 
too lung on this faux surface, 
it will eat right through the 



30 



POPULAR MECHANICS* SEPTEMBER 19S9 







faux finish. 

As with any 
hand-executed 
finish, the secret 
to a successful 
marble Lzing job is 
twofold; patience 
and time. The do- 
main of the skilled 
craftsman for 
many years, 
marhleizing is 
something you 
can learn to do 
yourself and 
achieve results 
you 1 !! he happy 
with. This in- 
cludes the simple 
touch-up and re- 
pair of chipped or 
cracked surfaces. 

For example, if 
your old marble- 
bed mantel is 99- 
percent intact but 
has a few flaws 
here and there* 




Glaring lx a great way to add texture to a 
wal \ surface. It creates a translucent effect 
that makei the w0 appear to shimmer 



you should be able to touch it up yourself with a small artist's 
brush. Since the original finish was more than likely done In 
oil, an nil-based paint is usually best for this work. Don't be 
afraid to experiment. Any mistakes can be erased easily with 
a cloth moistened with paint thinner. 

I& there a surface in your house, old or new. you want to 
marbleize from scratch? If so, the process is similar to grain- 
ing. First, the surface must be prepared fur paint, lfynu plan 
to marbleize raw me Lid, start with a metal primer. If the sur- 
face is unfinished, tightly pored wood, a wood primer musL be 
used. Applying the base coat, which is the ground coloration 
of the surface, comes next. The Lightest highlight of the piece, 
it should he an enamel finish. Since your objective here is to 
create a base that's flat and smooth, you may need more than 
one coat. You don't want any brush marks to spoil the marble 
effect, so expect to smooth this bottom surface with steel wool 
or sandpaper once it dries. 

A natural sponge can be used to add cloudiness to some ar- 
eas over this smooth base coat. Lightening or thinning the 
background color and applying it spottily with a paint brush in 
a circular motion will add background variations. 

Nnw, here's where patience really comes into play. To re- 
create the veins of a marble surface, some professional deco- 
rative painters carefully paint in each line over the ground 
coat with a small artist's brush. Others do the same thing us- 
ing a turkey feather. 

Another way to create the veins and drifts of real marble is 
to apply paint with 3 brush, rolled-up rag or sponge, then pull 
the color off using the same tool. Many tim es , this technique 
gives a more realistic look, lowering the contrast to create 
more of a textured rather than spotty or harsh look. In either 
case, it hel ps to keep a piece of the real stone handy to pattern 
your work after. 

If reading about the basics of these decorative painting 
techniques has whetted your appetite to learn more, your 
next step should be a visit to the local library' for books detail- 
ing every stap. 

Eemember, to do the&e decorative arts well, you must be 
willing to pay attention ta detail, take your time and be pa- 
tient, The amount of satisfaction you* II get from either of 
these beautiful painted finishes is well worth the time and ef- 
fort taken to create it W 
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WE RE APPLYING THE 
SAME IDEA 
TO OUR PRICES. 




Saw up Co S7Q* on iht 

Husqvaj™ Model 50 SpedaL. 
'["he new 50 Special has increased 
power and a larger muffler to help 
deduce heal andnaise tor easier, 
quieter cutting. 

Other great savings include up 
to £40 off the Husky Model 4Q. 



sir vhjp 



up to $50 off on Models 266XP 
or 28SXP and $20 off on Husky 
blowers. So for a great deal , head 
on over to your partkipating 
Husqvama deafer 

Because money 
d oral' [grow 
on trees. 




NOTICE TO PM READERS 




We need your help 



Tn commemorate the 90th anniversary of 
Popular Mechanics, the Henry Ford Museum 
& Greenfield Village and PM are assem- A 
bling an exhibit on the history of Amer- J 
ican mechanical ingenuity, as chronicled A JW 

V in the pages of Popular Mechanics, A 

V PM has played an important role in 

bringing an understanding of the indus- J 

trial revolution to its readers. The 

^ history of our magazine reflects ^ ^H| 
deep and lasting American tradi- f 
lions of self-reliance, ingenuity and A ' 
inquisitiveness. We would like to bring 
these same qualities to this exhibit. 

. We need your help in identifying inventions, arti- 
. facts, projects, models, cover artwork and illustra 
■ tions that appeared in the countless features that 
wL have filled the pages of Popular Mechanics 
" for the past 87 years. We are interested in 
both those things that never came to pass, 



iA and also those things which have become J 
part of the fabric of everyday living. Please m 
help us locate these objects, inventions and m 
artwork so that we can create a timely and 
exciting historical exhibit. mk 

Please send any information you think J|£* 
would be helpful to Popular Mechanics 
, Exhibit, 234 West 57 Street, New York, NY 100] 9, 

. NOTE: Thank you, but we are not interested 
\ in back issues of Popular Mechanics. We al- 
w>, ready have a complete set. 



Whatever happened to 
the working model 
^ of thh car? 
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Learn to troubleshoot and service today’s 
computer systems as you build 
a fully XT-compatible micro, 
complete with 512K RAM 
powerful 20 meg hard drive 
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Train the NRl Way— 

and Earn Guod Money Servicing 

Any Brunei of Computer 



Jobs for computer service technicians wiU 
almost doubts in Lhe next 10 years acmrdmg 
to Department of Labor statistics* making 
computer service one of the top 10 growth 

bfilfiK in the nation. 

Now you can cash in on Lhis exaLing 
opportunity— eiLhjsr as a EoU-ttme industry 
technician or in a computer service business 
of your own— once you've mastered 
ei fl Cty OCte Enid cxjtripuUfrS the NRI way. 

NRTa practical eombinatiijo of 
“rBftfla&’Why" theory and hiinds-un bulkling 
skills starts you with the fiindarncnUiL , i of 
electronics, then guides vau through man? 
sophisticated circuitry all the way up to the 
latest adv&nces in computer technology 
You oven JtOm to program in BASIC and 
mEirh rhr the utsuntiiil Intiguagi 1 

for troubleshooting and repsiij. 

Get Real-World tildlls as You Train 
With a Powerful XT -Computable* 
Micro— Now With 20 Meg Hani Drivu! 

To give you handa-tuti training with the 
absolute in state-nf-fb^^rt computer 
technology . NRI include* th t* powerful flew 
Packard Bell VXS8 computer as the 
centerpiece of your training. As you 
assemble this fill Jy IBM XT-compatible 
mi cm from the keyboard up, you actually 
see for yourself how every section of your 
computer works. 

You iiaaembU? and test ymir computer s 
"intelligent'' J^yboard r install the power 
supply and 5V* ¥ disk drive, then Interface the 
hdj^resolution monster. Rut that's not all. 

Your hundiWMi training continue as 
you install a powerful 20 megabyte hard 
disk drive— today ’e most’ won ted computer 



peripheral— mm included in yourctuiw to 
dramatically increAse the data storings 
capacity of your computer while giving you 
lightning -quick data acccHH. Plusymi work 
wiLh esdussve word prrrcesning, database, 
and spreadsheet ^ftwiirv, yours tn Lise for 
yuur own professfoniil and personal 
applications. 

As you build! your computed 
performing key dvrnom^Lrulions and 
experiments al *uch. stapr of assembly H you 
get the confldetice- building, retd- world 
experience you need to work with. 
trouhlmhcaL and service today’s rrw>sL 
widely used computer systems, 

No Expuri-untx" Needed, NRI Builds It In 



This Is the kmd of practical hands-on 
experience that makes you uniquely 
prepared to take advantage of today's 
opportunities in computer service- You learn 
at your own convenience Ln your own home. 



Nu classroom ptisssurea. no night school no 
need w quit your present job until you' re 
ready to make your move. And ail 
throughout your training, you've goL the full 
support uf ymir ptrsotiaT NRJ instructor and 
the NR J technical staff, always ready tu 
answer your questions and help you 
whenever you need it. 

FR EE 100-Page Catalog Tells More 

Send today for NKl'sbtg. 100-page, full- 
color catalog that describes every aspect of 
NR! 's innovative computer training, as well 
a* hands-on training in robotics* \idecwaudio 
servicing. elRvtnmig music technology , 
security elwtronks, data communications, 
and other growing high-tedl carw fields. If 
the coupon is missing, write tec NRI School 
of E lectrnnics, McG raw- 1 Iill Con tinuing 
Education Center, J939 Wisconsin Avenue, 
Washington DC 20016 

SIIW m m tpirif mnrk iJ Inl^mvIinnaJ Hiiiimm 

Mh'lurv* LVfptrKMin 



SEND COUPON TODAY FOR FREE NRI CATALOG! 
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New Views Of Mars 
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A VfhJngiftorof Ihe rail planets Valin Marlneris (left] forms tJie basis for the 3D computerized animation in Man The Movie" [ right |, 



I LA NETARY scien- 
tist* are creating new 
I toots tn extend man's 
vision of other worlds. ''Mars 
The Movie " produced at the 
NASA/Cal Tech Jet Propul- 
sion Laboratory in Pasade- 
na. California, h a shining 
example. 

The computer simulation 
transports viewers through 
Valles Marin eris, an enor- 
mous canyon near the Mar- 
tian equator that stretches 
farther than the distance be- 
tween Los Angeles and New 
York. Relying on imagery 
obtained by the Viking Or- 
biler spacecraft, the movie 
was crafted during 37 days of 
uninterrupted computer 
time, A digital terrain map 
and photo mosaic were estab- 
lishes! lhat could in turn be 
manipulated on a computer 
screen. The effect is like fly- 
ing through the canyon sys- 
tem — over actual terrain fea- 
tures like the Tharsiji Montes 
volcanoes — at 600 miles per 
second. 

Scientists in JPL's Visual- 
ization and Earth Sciences 
Applications branch hope 
"Mars The Movie' 1 will give 
plan otologists a more com- 
plete picture of the Martian 
surface. 

JPL is also working on a 



truly revolutionary means of 
budding our knowledge of 
the MBrtian surface — forgo- 
ing targe, expensive orbiting 
spacecraft in favor of sprin- 
kling a greater number of 
simpler probes across a wid- 
er area. 

The concept, developed by 
JPL’s Spacecraft Systems 
Engineering section, bor- 
rows from the elegant sim- 
plicity of nature, Shaped like 
a seed from a maple tree, the 
single- wing Samara Probe 
would flutter to the surface 
in a circular pattern, ita on- 
board electronics obtaining 



concentric scans of the Mar- 
tian surface. 

,fFL r s Jim Burke explains: 
“ fc At Mars, for example, the 
T*robe would enter the atmo- 
sphere hypesrsoniqally like an 
arrow or a javelin. Then, 
when it decelerates to sub- 
sonic speeds. it begins to spin 
the way a maple seed does. 1 ' 
Length, angle and pitch of 
the wing would dictate the 
rotation spend. 

Both N Mars The Movie" 
and the Samara Probe dem- 
onstrate an innovative — and 
delightfully simp lifted— ap- 
proach to exploring planets. 






The Jimri Probe flutters like a nwple seed to a landing on Man 



Baby Step 
Against Acid 
Rain 

Last month's column out- 
lined the cause of acid rain 
and the effect this environ- 
mental scourge has on the 
North American wilderness 
N ut to cast too- much gloom 
on the issue, it’s important to 
realize that the Department 
of Energy is also taking some 
tentative steps to reduce 
emissions at our nation's 
coal-fired generating plants. 

A 5-year demonstration 
program has been awarded 
to the Alliance, Ohio, firm of 
Babcock & Wilcox Corp L to 
proceed with two advanced, 
low-cost clean coal technol- 
ogies. The Cools ide process 
removes as much as fiO per- 
cent of sulfur impurities from 
the combustion process by 
introducing a lime ‘“sorbent" 
into combustion gases. 

The Limestone Injection 
Multi stage Burner Process 
also uses a lime sorbent to 
clean sulfur from combustion 
I gases. 

Both techniques will be ex- 
plored to see if they cars be 
economically applied to ex- 
isting poWerplants. Let's 
hope it does the job well 
enough, soon enough, VM 
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n T VE JUST come back 
from a like teat 
where a new 1 prop de- 
livered such bead-snapping, 
hole-stmt power that the boat 
climbed out of the water and 
rode entirely on the lower 
unit. I don't recommend this 
maneuver, hut the point is 
that .something interesting L 
happening on the cutting 
edge of prop technology, 

Torque-Shift 

The revolutionary Torque- 
Shift prop, made by Land & 
Sea, of North Salem, New 
Hampshire, shifts pitch an- 
gles like a transmission shifts 
gear^ and offers a glimpse 
into the future of boati ng. 
Bob Bergeron, the presi- 
dent of Land & Sea, A! No- 
lan, sales manager, and 1 had 
just finished our radar and 
stopwatch runs,, which 
showed the Torque-Shift to 
be an impressive performer, 
when Nolan offered one more 
demonstration. 

He hopped into a 17-ft. 
HydroStream runabout, 
trimmed out the 150-hp Merc 
outboard a few degrees and 
hammered the throttle. The 
boat accelerated with such 
force that it shot out of the 
water. Maybe 6 in. of the 
stem maintained water con- 
tact (maybe less). The boat 
was essentially riding on the 
lower unit. I’ve never seen 
anything like it. 

The reason the Hydro- 
Stream displayed such phe- 
nomenal power is that the 
prop was set for a 10-in, pitch 
angle on the low end , about 
the angle u&ed by w r aterski 
show r boats to pull as many as 
a dozen skiers at once. With 
this kind of low-end power, 
it's not surprising the hull 
took off I ike a rocket. 

Outside of waterski shows* 
however, boaters never run 
10-Ln. pitch props* because 
they don't want to risk dam- 
aging engines by over-rev- 



ving at full throttle. A 
correctly propped boat 
should allow' the engine to 
achieve maximum recom- 
mended rpm. A prop with a 
pitch angle too small allows 



engine over-revving, A pitch 
angle too large results in di- 
minished planing ability. 

This situation forces boat- 
ers to choose between a few r 
mph on the top end or a few 



seconds out of the hole. With 
a fixed- pilch prop you can't 
have both. With a two-in-one 
Torque-Shift you can, be- 
cause at about the 35-mph 
plateau the prop automati- 
cally shifts into the upper 
setting, optimizing top-end 
efficiency and preventing en- 
gine over-re wing* 

Comparison testing 

We loaded four passengers 
into a 220 Sport Eaja 
equipped with a 260- hp Merc 
a term! rive and clocked top- 
end speed and acceleration, 
times (0-40 mph) running a 
22-in, pitch polished stain- 
kss-steel prop and then a 
Torque-Shift prop set for 11- 
in. and 22-in. pitch angles. 
[Torque-Shift props are ad- 
justable to a wide range of 
pitch angles. but the recom- 
mended ratio between the 
upper and lower setting is 
two to one. ) 

Not surprisingly, top-end 
was a solid 62 mph at 3800 
rpm with both props, demon- 
strati ng that the double- 
cupped * stainless-steel 
Torque-Shift blades are as 
efficient at full-throttle as 
fixed-pitch blades. The dif- 
ference in hole shot, howev- 
er t was stunning. The Baja 
with the Torque-Shift was on 
plane instantly (okay, maybe 
it took a second), then hit 40 
mph in 9,34 sec. (average of 
three runs). With the fixed- 
pitch prop it took twice as 
long, 20.68 sec. 

The Torque-Shift uses a 
cam system built into the hub 
to shift the prop while under- 
way. At low rpm, springs 
keep the blades in the low- 
pitch position. When rpm is 
increased, a combination of 
centrifugal force and torque 
sensing enables the individ- 
ual blade shafts to pivot and 
upshift while underway; The 
feeling Is similar to that of an 
automatic transmission in a 

f Plrt i x r turn* If* i page j J ) 
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Popular Mechanics Plans Catalog 




plans and 

IDEAS __ 






Yaursaif Prtit*** 1 * 



Movercrafts. outdoor sheds, fine furniture, 
tool boxes. All this and more is within your 
reach when you order Popular Mechanics 
new catalog of plans. Imagine building: 



Plus, you'll find an extensive selection of 
boohs, videotapes and photocopies of 
Popular Mechanics articles from past 
issues. 



■ a hovercraft that flies 70 miles per hour 
on land or water 

• a bookcase wall that stretches from 
floor to ceiling 

* a two-car garage with room for a loft 
and workshop 



So, if you want to feel the pride of building 
something yourself, become an expert in a 
new hobby or do your own home and auto 
repairs, send for our new catalog of plans. 
Just $2.00. 



Hundreds of plans to choose from, many 
never offered before, and all complete with 
diagrams, instructions and materials lists. 



Mail your check or money order to: Popular 
Mechanics Catalog, Box 1014, Radio City 
Station, New York, N.Y. 10101. 



Popular Mechanics rs if pu btication of Hears? Magazines, a dtvfakw of The Hears! Corporation. 
■i *1988 The Hearst Corporation All rtghis reserved. 



OUTDO ORS (Cont rti nf if frtmt 

car. Interestingly, the Torque-Shift is a 
versatile prop beyond its 2-speed capa- 
bility: 1. Its limits are adjustable by us- 
ing an Allen wrench , 2. A variety of 
interchangeable springs shims, cam 
profiles and blades are available for ad- 
ditional tinkering, and 8. You can con- 
trol shifting by use of power trim— 
upshift by trimming up, downshift by 
trimming down. 

Land & Sea makes Torque-Shift hubs 
to fit all V6 and VB outboards and OMC, 
Merc and Yamaha s ter nd rives. The 
company recommends the prop for use 
on 50-mph boats equipped with power 
trim. Price is about $500, which makes it 
an affordable alternative to o wning sev- 
eral different wheels. Bass fishermen 
and waterskiers should consider it 
standard equipment. 

Volvo Du opr ops 

It took eight years of development be* 
fore Volvo Penta F whose American divi- 
sion is located in Rockleigh, New 
Jersey, perfected the Duoprop and in- 
troduced it in lyttil. It H s not surprising it 
took this long because prop design is 
part science and part black art. and the 
Swedish engineer Lennart Brandt had 
two inline props to deal with plus the 
challenge of creating count erratating 
shafts along a single axis. 

But the effort paid off anti a revolu- 
tionary prop and drive unit finally 
emerged. Unfortunately for Volvo's 
American division, early Duopmp tech- 
nology was available only on diesel en- 
gines. As Alan Revington. president of 
Volvo Penta of America observes, 
"Diesel engines didn’t make the Duo- 
prop a very exciting package in the 
U.S M contrary lo Europe where it's ex- 
tremely popular." 

It required a few more years of R&D 
to adapt the technology to gas engines, 
but by 198G Volvo was able tn offer Dun- 
prop <in a 5. 7-liter small-block VfS (the 
570 DP) and ultimately F for model vear 
I m a 7,4- liter big-block VS (the 740 
DP). Both are built by Chevy . 

With a full line of gas VSs now avail- 
able. Duo props are genuine options to 
consider for any sterodrive bout buyer. 
Kerens what tu expect. 

1 recently took my first Duoprnp ride 
and. although it wasn't quite as dramat- 
ic as the Torque-Shift demo, it was an 
eye opener. Planing was instantaneous, 
acceleration brisk, maneuverability 
sensational and noise at full-throttle in- 
credibly soft (even during a lest with 
the engine cover up). 

The reasons for all of the above are 
complex but relatively easy to under- 
stand, Because the Duoprop is running 
two counterrotating props, it outper- 
forms single-screw installations by tak- 
ing a firmer prop bite and losing less 
energy through the water. The former 
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is the result of increased blade area, 
nearly double that uf a single screw, and 
the latter the result of cavitation^ venti- 
lation and slip losses reduced by low 
prop rpm and the neutralization of the 
paddle-wheel effecUsideways torque) 
and the spinning motion of the water 
column's exit flow. 

Why is Duoprop so qu iet? Th is isn't as 
easy to understand, but it has to do with 
a vibration frequency less prune tu am- 
plification by hulls. 

There are a few drawbacks with Duo- 
prop, namely the preps aren't yet avail- 
able in stain! egL? steel, and that efficien- 



cy is only maintained to about 55 mpL 
Nevertheless, Duoprop offers a glimpse 
of the future uf boating and now that it's 
available on a variety of gas V8s, we're 
going to see a lot more of them on the 
waterw ays, This is especially true since 
Duopreps cost only a few hundred dol- 
lars more than single-prop units. 

Twcnn-one props, like the Torque- 
Shift and Duoprop. easily out perform 
single-screw units and many marine 
companies, no doubt, will try to copy 
them. But don't look for this to happen 
any time spun. Current patents don't 
run out until the turn of the century* TH 




Since- radar displays cnFy one n timber. t=he operator has the rpspcmsitmuv la ■ ; •» h vtjrncla i* bnntf tkrckuii 

Why radar makes mistakes. 
How to protect yourself. 



If 5 hwd lo believe, but traffic radat does 
not itieniify which vehicle is responsible 
for i he speed displayed- M shows only a 
speeds number, Ihe radar operator must 
decide who to blame. 

Hois radar works 

the rsda r gun is ai med at \ ra ffic arm it 
transmits, a beam o? invisible radar waves. 
Moving, objects reflect these waves beck 
to thy radar gun. Using trie Dqppiej ■ principle, 
the radar calculates speed from the 
reflected waves, 6ut there's a problem 
The bail guQBs 

Remember, these reflections are in- 
visible. And i ruck reflections tan be ien 
times stronger lhan car reftechons. Hpw 
can the operator know lor sure which vehicle 
«s responsible for the number? 

The truth is. in many cases he can't 
be suru. The result? You can be ticketed 
for somebody else s reflection. 

The only way lo defend yourself 
against Ihe&e wrongful ticket rs to know 
when radar is operating near you. 






Stiff Du fan io 

We specialize m radar warning. Escort 
end firs s purl havu a unique warning 
system that tells you radar strength -with 
both a variable- rate beepet and a visual 



meter Vcuj'II know when the radar unit is 
near enough to have you under surveiflanee, 

Car flrsp titiver, ttopuJaf Mecbamcs 
and Rounds magazines have each tested 
radar detectors. And each gave us their 
highest rabngs. Call toll-free and we ll &end 
reprints or the complete tests. 

Wfl'rft at close at your phone 

Td order, call toll-free. Orders In by 
frWpm eastern time go out the same day 
by UPS and we pay the shipping. 

And we g uarantee your sahs Faction. 
Ifyou re not entirely satisfied within 30 days. 
return your purchase Well refund your 
money and shipping costs. 

The best defense agajnsl wrongful 
tickets can be in your car tomorrow. 

Toll Free 1-800-543-1606 

(Call flam-mldnlght, 7 dar»a wwh) 

ESCORT 

MTAR WAjRt . flttl ffifCf IVFft 

ESCORT $245 CM »B AOd iMJia urn 

PASSPORT 

gADAP - g £ c t 1 V L k 

PASSPORT $295">irps mMinf TOtm:- 

Cincinnati Microwave 
► Department 606B93 

One Microwave Pt&ia 

C-incifinati, Ohio 45249 i [mviem 
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FREEWHEELING 



BY TONY SWAN 



Back-Country Brute 




Lamfcorgninl olf-road «; EVenat IlKUNNi the lmgoz g^youlo^of&wt Nxyour 



Olf SAY the current 
crop of sport/ utility 
vehicles is just too 
tame for your tastes? That 
telle us you haven't seen this 
one. Weighing in at a trim 
6681 pounds, the Lambor- 
ghini L MOO 2 ranks as the 
world heavyweight champi- 
on of uteS“jlisL the thing to 
convince your friends 
and neighbors that 
you've graduated from 
mere uff-raud fun into 
the more demanding 
reaim of desert warfare 1 . 

Available in extreme- 
ly limited numbers 
through Chrysler deal- 
ers, the LM002 — 
Chrysler insiders call 
it "the dreaded La Moo 
Too" and "the Ram bn l^m- 
bn" — this brooding hulk was 
in fact designed for desert 
use. The huge 345/60 VR- 17 
Pirelli tires have a special 
ridge at their outer edges to 
help shed sand — just the 
thing for remote patrol du- 
ties in places like SSaurfi Ara- 
bia, which has a number of 
these brutes cruising the 
burning sands even as we 
apeak. 

And we do mean cruising. 
Despite its bulk, the LM002 
can propel itself up Lo a brisk 
110 m pb in sandy terrain, 
oven faster on hardpaek and 
pavement . That's because 
there's plenty of power to go 
with the poundage. Nestled 
in the LMOQZ’s massive tube 
steel chassis is the same dohe 
48-valve 5167-ee Yl2 engine 
that powers Lamborghini's 
Cmintach 5000S sports car. 
In LM0G2 tune, it chums out 
4&5 hp> at 6800 rpm, sending 
power to the wheels (either 
the rears or ail four) through 
a 5-speed ZF manual gear- 
box, There's enough propul- 
sion on hand Lo give the 
LM002 a top speed of 125 
mph on pavement, even 
though this truck's aerody- 
namic properties are about 



on a par with those of a medi- 
um-sized bam. 

For all its combat readi- 
ness, though, the LM002 is 
alp o a real kick to drive on the 
street. There's plenty of 
room in the short rear cargo 
box for a couple of picnic 
hampers (not Lo mention a 
matched pair of missile- 
launchers), and the leather- 
lined interior is more attuned 
lo Dom Ferignun than it is Lo 
K-ratinns. You'll find your- 
self wondering w hy the Sau- 
di Border Patrol needs such 



fripperies as mahogany trim 
on the instrument panel and 
an Alpine stereo system with 
overhead controls, but even 
though it's not a jungle out 
there, life is clearly tough on 
the frontier. And where does 
it say off-road ing has to be 
uncomfortable to be effi- 
cient? 

Other civilizing touches in- 
clude power windows and 
door locks, and air condition- 
ing, of course, is standard 
equipment. There's roomy 
seating for four, and four 



only (although you could 
have your bodyguards stand 
up in the cargo box, thus pro- 
viding themselves with a 
good field of fire). 

Amenities and perform- 
ance notwithstanding, 
though, the thing that makes 
the LMQOZ mure fun to drive 
than anything this side of 
Bigfnot is the reaction it pro- 
duces in the traffic stream. 
On city streets this vehicle 
has a double- take quotient 
that's comparable with Jamie 
Lee Curtis showing up unan- 
nounced at a Blag party. 
Even in the exotic mixture of 
Ferraris, Bentleys and As- 
ton Martins that passes for 
everyday traffic on West 
Hollywood's fabled Sunset 
Boulevard, Lhc LM002 
stands out like a bear among 
beagles. 

As you might expect, auto- 
motive individuality such as 
this doesn't come cheap. The 
going price for an LMQQZ is 
roughly $l30 h DGO p which ia 
about what you'd pay for a 
Countach. However, since 




Glove leather Interior of theLMOO? beflw warlike exterior. 
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(n LM0D2 spori'iiEilliy trim, Lamtici 5 2-thw 
V\ 2 emgFrw mak« 455 horsepower. 



only 50 nr 60 of these maehismobileft will 
be federalized this year , you do hav e the 
.satisfaction of getting a lot more vi-sihili- 
ty per buck. And if you want a desert 
camouflage paint job, bring your own 
spray can. 

Mpg-Plus 

With fuel economy showing signs of re- 
emerging as a buy trig priority, yuult be 
pleased to know that tomorrow's auto 
motive engineers continue to busy 
themselves with high-mpg projects, 

A recent example is the sixth annual 
West Coast Supenmleage Com petition, 
sanctioned by the Society of Automo- 
tive Engineers (SAE) and the Califor- 
nia State Automobile Assn. The teams 
were composed of students from a dosen 
universities and state colleges around 
California, and the starting point for 
each group was a2-bp Briggs and Strat- 
ton engine. 

To qualify for glory— and the $400 
first prize — each team had to complete 
four laps of the 1. 75-mile California 
Highway Patrol test track at Bryte, 
California. And if 4400 doesn't seem like 
much return for t he man-hours invol ved 
in building a competitive car, consider 
how far $100 would take you, if you had 

the time and putlenpe to travel In utit of 
these high-mileage specials. 

Figuring gas at $1. 10 per gallon, the 
1989 Supermileage winner could go al- 
most 405,000 miles, which works out to 
more than 68 circuits of the Earth at the 
equator, without resorting to credit 
cards or frantic calls to mom and dad. 
That's computed on a basis of 1278.69 
mpg, which Is what the Cat State North- 
ridge team achieved with its entry, 
nicknamed Big Richard. 

While Big Richard'* achievement was 
327.16 mpg better than the second place 



entry, fielded by California Polytechnic 
of San Luis Obispo, it fell a whopping 
693 . 08 mpg short of the mark set for this 
event by Cal State Sacramento two 
year* ago, Cal State Sacramento was 
also the event's defending champion, 
winding up third this year at 888.68 
mpg. Cal State Fresno finished fourth, 
with a mere 7E7.69 mpg. 

The Cal State Narthridge car was pi* 
luted by Hjep Nguyen. Crew members 
included Sunil Short, Sam Raheb, Bry- 
an Clementfion, Dave Harris, Kenny 
Chang, Ray Flores, Steve Rickies, 
Luis tzquierdo. Donald Ashcraft and 
Chris Gelinas, The faculty advisor was 
Bruce Ryan. 

Our congratulations to ail concerned. 

Mpg Ad Infinitum 

If you like cars that run on mere fumes, 
you've gotta positively love cars that 
tlonT need gasoline at all. 

That's certainly the prevailing senti- 
ment at General Motors, which recently 
announced its sponsorship of an 1800- 
mile race for solar-powered cars right 
h ere in the If, S. A. 

You will recall that the General Mo- 
tors Sunrayrer came home first in the 
great Australian solar-powered race nf 
J9H7, finishing days ahead of its cinaeat 
competitor. 

This achievement can be ascribed in 
some measure to good luck— the Sun- 
raycer got off to an parly lead and es- 
caped cloudy weather that seriously 
handicapped the rest of the field. But it 
can be ascribed mostly to thorough 
preparation and a serious commitment 
to solar power at GM- - which brings; us 
to this next chapter. 

The GM Sunraycc USA will feature 
teams from 32 North American colleges 
and universities, including those mile- 
age magicians from Cal State North- 
ridge and Cal Poly San Luis Obis po. The 
field was developed from proposals sub- 
milLed by would-be teams from 61 
schools, and whittled down by a panel 
representing GM. Hughes Aircraft, 
Chevrolet, AeroVironmeiU, the De- 
partment of Energy and Lhe Society uf 
Automotive Engineers. 

The green flag will w r ave at the GM 
World of Motion Pavilion at Florida's 
Disney World next July, and the course 
will bo run over secund ary roads 
through Florida, Alabama, Tennessee, 
Kentucky, Indiana, Ohio and Michigan, 
finishing up at Lhe GM Tech Center fn 
Warren, Michigan. 

The pay off in this event is a little more 
compelling than the California Super- 
mileage competition. GM will send each 
of the top three Sunrayee HmKhers on to 
represent the United States in the first 
renewal of the World Solar Challenge 
race in Australia, which is set for No- 
vember nf 1990, May the sun shine on all 
the players. M 
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INSIDE DETROIT 



BY JIM DUNNE 



Stealing From Ford 




Next -gene railon Crowm Vfaorla, due In I will feature famlJy Ford look mated to current platform, 




Though disguised, ihb prototype shorn from of 92 Brougham. 



□ HE scuttlebutt in and 
around Detroit says 
that Chevy’* 1991 Ca- 
price wagon will be a larger 
version of the Ford Taurus, 
with the same aero whape and 
sleek appearance. First 
righting of the Caprice wag- 
on confirms much of that. 
While visibly larger than the 
Taurus p the Caprice has the 
same Canted tailgate angle, 
and rounded bodywork that 
makes the Taurus styling 
unique. Like the -l-doorse- 
dan b the hew Caprice wagon 
will use the same frame and 
suspension system sa today's 
cars. Today's 5-titer V8 will 
be the only powerplant. 

Ford 

Counterattack 

Ford will offer a new full-size 
wagon of its own shortly af- 
ter the 1991 Caprice wagon 
hits the showrooms, and it 
too will look much like to- 
day's Taurus wagon. Howev- 
er, the LTD Crown Victoria 
wagon will not be a Caprice 
clone. Major differences in 
the front-end styling will set 
the two rivals apart. Ford's 
front end will be similar Lo 
those seen on recent Mus- 
tangs, with Little bright- 
work, and virtually na 
grille w ark. Plastic bumpers 
will wrap around to the front 
wheel openings in the fend- 
ers. Chevy's Caprice will 
stick with a chrome grille, ft 



will have an eggerate tux- 
Lure, and be attached to the 
hood, k la Mercedes, Look for 
the Caprice to use a I -piece 
hatch for the rear door, while 
Ford sticks with a 2-piece 
split donr, An csetusive: 
Chevy is testing a sunroof for 
rear-seat passengers in this 
wagon. 

Saturn Sedan 

First undisguised photos of 
the sporty Saturn show what 
many suspected — the pas- 
senger compartment is com- 
pletely surrounded by giass T 
with no interruption from 
body posts. At least that is 
the impression you get when 
viewing the car from the gut* 
side. The posts for wind- 
shield and backlit? are 
completely hidden behind 



the window glass. The Sat- 
urn's roof forms a tiny cap 
atop the glass. Also, the car 
has flipper headlights that 
pop up from a semi recessed 
position in the front of the 
hood, thus offering the 
sporty appearance of hidden 
headlights without being 
completely hidden look* 
alike*. 

Full'Dfsguise 

Cadillac 

A prototype of the 1992 Cad- 
illac Brougham, heavily dis- 
guised, w r as caught off base 
somewhere in Michigan ear- 
lier this year. The traditional 
Cadillac styling is ween in the 
grille, headlights, door han- 
dles and wheels. But the rear 
end is all disguise, A phony 
panel covers the C-post area 
near the rear window r while 
the nonC&dillac tuillighLs are 
recessed deeply in the rear. 



A wraparound windshield, 
frame less door glass and 
quarter- windows in the front 
door are among new styling 
features. 

Chrysler 
Fifth Avenue 

The Fifth Avenue line will 
return for 1990 when Chrys- 
ler brings out a lower cost 
version of the new Imperial, 
Chrysler Fifth Avenue will 
be an upgrade of the current 
New Yorker sedan, but it 
will not be priced nn the same 
level as the flagship Imperi- 
al. Fifth Avenues will have 
the same rectangular opera 
window in the sail panel as 
the Imperial and the front 
end will have an extended 
overhang. Trim and equip- 
ment are different between 
the cars, with the Imperial 
re assuming the role as top 
dog in the Chrysler line. 
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U.S. Testing Grounds 

It aeems that mare foreign ears and 
trucks arc using North America for pro- 
totype testing than ever, European and 
Japanese vehicles are taking advantage 
of the dimate and test tracks and lab- 
oratories in the U.S. and Canada to 
make certain their vehicles stand up to 
our driving conditions. A favorite for 
Eumpeaii^especiidly British cars like 
Jaguar and Austin, and German ears 
like Mercedes— is Arizona, where high 
temperatures and long highway dis- 
tances are unique to the U.S. Nissan is a 
strong Arizona user, too. It has a full- 
fledged teat track near Phoenix, Japa- 
nese cars and trucks travel California 
roads for most testing. But you also see 
them winter I eating in northern states 
like Michigan and Minnesota. Volks- 
wagen likes the northern U-S- and Can- 
ada for much of its on-th e-site winter 
tests- One trick Some Japanese use to 
avoid public exposure: Can? are run on 
public roads only at night. 

Pay 130 To 
The Lawyers 

That's the amount per car or truck that 
GM spends on legal expenses each year. 
All told, the company pays out $200 mil- 
lion in legal expenses annually h fighting 
or pursuing all kinds of lawsuits. That 
figures to an extra S30 for each car and 
truck each year by the company. But it 
does not include awards or settlements. 
That money comes out of insurance cov- 
erage. Day in and day out GM has an av- 
erage of 25,000 lawsuits in dispute- 

Think Small 

That's what the Big Three automakers 
are doing when it comes to engine plan- 
ning. Small V8s. smaller V6s and new 
Fours are in the development stage, and 
should start coming to the streets w r ith- 
in 18 months. Ford is working on a 
2-titer Vd for the mid-1990s cars. 
Meanwhile a 4, 6- liter V8 will be ready 
for installation in 1991 full-size cars and 
the Thunderbird/Cougar line. GM 
wants to get an all-new 4. 0-liter V8 in 
prod action to replace the 5. 0- liter Vgs in 
its full-size lines. This engine is set for 
the early 1990s and will use aluminum 
extensively. Forget about the V10 en- 
gine for a passenger car at Chrysler if 
fuel economy standards are raised 
above the 27.5 mpg now federally man- 
dated. To cover its beta, Chrysler is de- 
veloping a small VS — probably in the 1- 
liter class — that will fit in its bigger fwd 
sedans. Why is Detroit so late in build- 
ing small displacements? Smaller en- 
gines lack the low-speed torque that 
U . S . d ri vers de maud in bigger cars. 

Goodbye K-Car 

Chrysler will not use the venerable K- 
car chasms for its cars of the future. In- 
stead, the Eagle Premier will be the 



base car for any new midsize Chryslers. 
The Premier takes the place of the so- 
called Liberty car Chrysler has beer 
working on for the past few years. Lib- 
erty was to form the basis for the Chrys- 
ler cars of the future. But Chrysler had 
problems getting the Liberty program 
off and running. In the meantime* 
Chrysler bought AMC and came into 
possession of the Premier design, as up- 
to-date as anything in the midsize mar- 
ket. So the decision was made to drop 
Liberty and go with Premier. 

Return Of The 
Monte Carlo SS 

Chevy may revive the famous Monte 
Carlo SS name for a high-performance 
1991 Lumirrn coupe. While two Lamina 
coupes will be on the market this fall* 
the high-performance version will not 
be ready until a year later. Its appear- 
ance k so special that Chevy insiders 
are hoping to give it a special name. And 
Monte Carla seems to be the favorite. 
Engineering details are sketchy at this 
point, but it is passible that the hot 
coupe will have some kind of air-charg- 
ing system for its 3. 1-liter Vd engine, 
like the turbo system currently offered 
with the Pontiac Grand Prix, or possibly 
even a supercharger. A number of 
changes in appearance will set the coupe 
apart from standard Luminas. Most 
striking is a new grille panel. Cooling in- 
take slots replace the eggerale texture 
of the Luminas. 

Atop the hood are two grilled open- 
ings, similar to those on the Pontiac 
Grand Prix Turbo. Ground-effects pan- 
els line the lower edges of the body from 
the front bumper to the rear, while the 
requisite air wing sits atop the rear of 
the trunk. Look for this model tu chal- 
lenge the Thunderbird Super Coupe for 
performance honors in the midsize 
coupe lineup. 

Chevy's Th undertruck 

After showing its full-size K-series pick- 
up last fall w ith a 454 -cu.4tl VB option, 
it looks as if Chevy is really going to 
make this muscle truck available for 
1990. Sources inside Chevrolet say the 
big honker will be on sale when the new 
Chevys roll out in OcLober. 

Chevy marketing types don't expect 
big volumes for the 454 r but do expect 
this option to have a halo effect for the 
full line — as well as create a challenge to 
perennial pickup pales leader Ford, 

Crowning Touch 

The basket handle — a stylistic device 
firnt introduced in the '50 k with the Ford 
Crown Victoria— Is back again* show- 
ing up this time on CM's new APVs— 
the Chevy Lamina, Pontiac Trans Sport 
and Olds Silhouette, 

While the A P Vs are new. the handle 
ip not— it's purely decorative. PM 




Advanced 
Way to 
Tread 

Vfatet 



Introducing 
the Mazda MX-6 
with four-wheel 
steering. 
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HOME VIDEO 



8 -Millimeter 
Ups The Ante 

BY FRANKVfZARD, ConrribLitTng~Ediror 




H NE OF THE many 
things you can do 
with a camcorder is 
record events that broadcast 
and cable TV Ignore because 
the potential audience is too 
small. An example of this sit- 
uation was the recent U.5. 
tour by Ireland's champion- 
ship football and hurling 
teams, 

Irish football i.s similar to 
soccer except that the ball 
may be handled as well as 
kicked. Hurling ia a wild, 
fast, highsticking game best 
described he hockey played 
on grass; with a baseball and 
without protective gear. In 
both games, 3-point goals are 
Reared hy firing the ball un- 
der a crossbar, while single 
points are awarded for shots 
over the bar. 

This year's Lour was his- 
toric in that it was the first 
time in more than 20 years 
that an Irish National Foot' 
ball League final had been 
played in the United States. 
This small bit of sporting his- 
tory drew an enthu- 
siastic crowd of 
about GDOG to New 
York’s Gaelic Park. 

We were on hand to 
record the high- 
lights with a new 
video system whose 
proponents hope 
will be equally his- 
toric to the world 
of amateur video- 
making. The new 
system* called 
Hi8, is to 8mm 
what Super VH5 
is to VHS. The Hi 
stands for High- 
Band, which is 
an upgraded for- 



mat designed to increase hor- 
izon la l resolution* improve 
signal- to-nOi^e performance 
and offer belter color rendi- 
tion than the existing 8mm 
system. Like Super VHS, 
Hi8 is only upwardly compat- 
ible with the older format. 
Standard 8mm tapes can be 
played and recorded in a HiB 
machine — hut with no im- 
provement, Hi8 recordings 
can't be played back in a 
standard 8mm machine. 
Blank HiB tapes can be re- 
corded in a conventional ma- 
chine, hut will yield only 
conventional results. 

The improvement in hori- 
zontal resolution h to 400 lines 
from about 240, is achieved 
by raising the luminance car- 
rier to 7 MHz (megahertz) 
from 5 MHz. This effectively 
expands the video bandwidth 
to 5,4 MHz from the 3.4 MHz 
of standard 8mm, The fre- 
quency deviation range also 
has been in- 
creased, to 2 
MHz from 1.2 



MHz, to produce a better &ig- 
nal-to- noise ratio. The use of 
higher frequencies means 
that details in thn video im- 
age are better recorded, 
Another factor in Hi&'s im- 
proved performance is the 
videotape itself. Two new 
formulations, called Hi8 Met- 
al Evaporated (ME) and 1 LiS 
Metal Particle (MP), provide 
the high-density magnetic 
storage needed to record all 
those details. The production 
of ME tape represents a ma- 
jor manufacturing break- 
through. The application of a 
vaporized metal alloy direct- 
ly to the carrier film had been 
troublesome for years. Gen- 
erally, oxidized iron particles 
are applied Lo a plastic film 
through a binder. This is how 
MP tape is made. MP tape is 
recommended far everyday 
moviemaking and time*shifi> 
ing, while ME is the tape of 
choice when you plan to make 



JIT and $22 for the 20- , 60- 
and 120- minute lengths. Hi8 
MP tape lists for $3.50, $13 
and $16 respectively for each 
length. 

The H18 format was intro- 
duced by Sony, but the flag- 
ship of current HiH 
camcorders is Canon's A1 
| ($2293) The A l combines the 
sharp performance of Hi8 
with a wide range of fea- 
tures* innovative design, and 
even a remote control to fa- 
cilitate its use as a second 
video cassette recorder. 

Among the Canon Al's 
most notable features is hi-fi 
stereo sound, an attribute 
that preserved the authen- 
ticity of the sw irling bag- 
pipes and the singing of two 
national anthems at the start 
of the Irish football game. As 
the games progressed, the 
joys of a 10X power zoom lens 
became evident by bringing 



Canon ' j remote- 
rcwitroJJed A1 camcorder 
uses Ihe new HI B formal. Ir 

can behead like a flim camera 
or like a conventional camcorder. 



scoring attempts taken at ei- 
ther end of the field easily 
into view. The autofocusing 
system will switch be- 
tween two focusing zones 
depending on the relative 
distance of the subject, a 
procedure that works ef- 
fectively but seems a tad 
slow at times, 
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Spectators watching the competition 
soon Found themselves shoulder to 
shoulder as the small ballpark filled to 
capacity. In this situation, the ATs in- 
novative useoftw r o grips came in handy. 
The Al may be held on the forward right 
aide like any conventional camcorder. It 
also may be held like a still-picture cam- 
era— 2- handed style — thanks to a grip 
at the rear of the camcorder body. Dual 
startMop and zoom controls near each 
grip allow you to operate Lhe Al from ei- 
ther position. And since the Al weighs 
only 4 pounds, it doesn't put much strain 
on your hand whichever way you hold lL. 




VCRs ** Ch ai Sony s SLV-70HF otter multiple 
editing feature! for canKorder-made movies. 



Regarding lens performance, swing- 
ing "hurleys" that sent a small inside- 
out baseball 70 yards or more in a single 
stroke were recorded without blurring 
or image-trailing thanks to a choice of 
four high-speed shutter modes — 

VjQpej, Vfiao and ^ of a second. Combine 
these design and technical elements to- 
gether with a viewfinder that rotates 
ISO" ami you've got a camcorder that can 
Follow a play up and down the field— and 
also record crowd reaction even if the 
same crowd prevents you from moving 
much more than your hands. 

Our post-game analysis of the Al's 
High-Band tapes confirms that the 8mm 
format has found its answer to Super 
VHS. Colors were bright and details 
well defined, offering a very discernible 
improvement over standard 8rnm per- 
formance, The fully- featured Al alfio 
seems to he a winner, proving itself to 
bo a light and maneuverable performer 
in a tight situation. 

Editing Decks 

While videotape editing features are 
more common on camcorders, they're 
also appearing on video cassette record- 
ers more frequently, Sony, for exam pie, 
has targeted camcorder owners with its 

SLV-70HF VHS VCR (SHOO), 
Terminals for a camcorder's audio 
and video outputs are located on the 
front of the BLV-70HF for easy connec- 
tion to the VCR, Once linked, the Sony 
SLV-70HF and the camcorder become 
an editing machine. 

By using picture- in -picture technol- 
ogy, theSLV-70HF allows you to watch 
footage from a camcorder and a VCR si- 
multaneously, Editing functions can be 
accessed by touching the front panel 
controls. Feature® such a® these are lia- 
ble to turn you into a video production 
chief long before Lhe product warranty 
expiree. 



Beta Movies 

Beta is not the big videotape format it 
once was but neither is it ready for the 
IukL rites. There are still a few million 
Bela video cassette recorders In use and 
their owners are hungry for prerecord- 
ed material. Unfortunately, many 
neighborhood video stores stock only 
VHS titles these days. 

Fortunately, there are sources that 
dedicated Beta owners car tap into in 
their quest for new titles. The most 
promising source of Beta titles might be 
the Beta Only Store. Already a fixture 
in New York City, the Beta Only Store 
recently opened a branch in Philadel- 
phia. Plans call for additional store 
openings in Washington. D,C., and on 
the West Coast in the near future. 

If you can t gel to the stores you can 
write fora free catalog listing 8000 titles 
to: Beta Only Store, 202 W. 49th St.. 
Hew York, NY 10019. 

Heard But Not Seen 

As much pleasure as audio and video 
component can provide, they don't al- 
ways blond aesthetically with a room's 
decor. You might deride , therefore, to 
hid* the electronic components in a cabi- 
net with wooden doors— or even a closet 
if one is hardy. 

The problem is tbaL you ha ve Co open 
the door* Co ope rate Lhe equipment, and 
shelves ful i of components might seem a 
little unsightly or out of place dinner 
guests. 

So how do you keep the gear out of 
sight but still accessible? Assuming you 
have a remote control, Xantech Carp., 
has the answer. The product is called 
Hidden Link and it's smaller than a pack 
ofeigarets. 

The concept behind Hadden Link is 
simple. The small W- in. -high * SMn.- 
wide) box is mounted atop the cabinet 
and aimed toward the seating area. As 
the box receives the infrared signals 
emitted by your handheld remote con- 
trol , your instructions are transferred 
via normal speaker wire to two small in- 
frared LEDs that you’ve Installed in- 
side the front section of the cabinet. The 
LEDs retransmit your instruction^ 
and they are received by the sensor 
built into the components. 

Hidden Link is installed easily and re- 
quires no tools , List price is $50, Hi 




Vou «n keepyw compcawnB undetc over 
and retain remote control with Hidden Link. 
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CONTROL UNIT: 
gives signals to the- 
stepper motor to 
control rear-to-front 
steering a ngte ratio. 

Mazda innovation 
produces the world’s first 
speed-sensing four-wheel 
steering system. 



SPEED SENSORS; 
monitor speed 
and smd data to 
control unit. 



STEERING ANGLE 
TRANSFER SHAFT, 
rotates the gears in 
phase control system 
10 coordinate front 
and rear wheels . , 



Imagine yourself on an undulating, serpentine 
ribbon of road. Now imagine driving it in a car 
engineered with the world's first speed-sensing 
four-wheel steering system; the turbocharged 
Mazda MX-6 4WS. An automobile so advanced 
in its handling capabilities, you may think it's 
in synch with your every thought. 

Simply put, the connection between you, the 
car, and the road is significantly heightened, 



because this exclusive Mazda innovation enable; 
all four wheels to steer. Above 22 mph, the rear 
wheels steer in the same direction as the front 
wheels for exceptionally quick response in S-curves 
or lane changes. And that unsettling body motior 
you'd normally feel during these maneuvers is 
reduced. In its place, a comfortable feeling of 
confidence and control. 

Below 22 mph, the rear wheels Steer in the 
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POWER CYLINDER mores 
the rear wheels with hydraulic 



.emmOL VALVE applies 
pressure from the power 
Steering pump to Control 
rear steering angle 



REAR WHEELS: take their cues from 
front steering angle and speed to turn up 
to 5 degrees in either direction. 



press ore ftom control valve. 



opposite direction of the front wheels to provide 
increased maneuverability for situations 
such as U-turns and parallel parking 
The turbocharged Mazda MX-6 
4WS. It takes handling precision, con 
trol and performance to levels that can 
only be described as '‘exhilarating." And more 
importantly, raises your personal driving enjoy 
ment to a level even beyond. 




COME BUILD 
WITH US. 




rrn plans and 

Utid IDEAS 




Our biggest catalog yet! 

Older you r copy today You'll fond among 
the selections detailed plans Tor a gazebo, 
roll top desk, watercrah and much more 
Including books and videos, and othei great 
gifts. Only O.OQ. 



TO ORDER Send your name and address 
with check or money order to: POPULAR 
MECHANICS, So* 1014. Radio City Sta- 
tion, New Yank. NY 10101. 



Papular Mechanics is o publication c( Hearsi 
Wag^nr-BS, a Division nl the HearsE Gorporaimre 

£)i 98 &The HeansiCorpor^ftkjn, ah righis reserved. 




HydroFhtoner — Taking to the water will 
never be the same aftet you blast the throttle 
in Ih is 40 miles -per- hour personal water- 
craft. Powered by a 2fi-hp outboard. this 
sleek tri- hulled machine measures 0 1/2-ft. 
long with a 4 1 /£- It. beam, and weighs 200 
pounds. Plans contain six blueprint sheets 
and a detailed photo-illustrated book. 

(PM-1810— Sl5.9Sf 




Doit Cradle- Watch your little girl's eyes 
light up When you give her a charming 
reproduction pf an iSth-cenlury dal cradle- 
With bur plans, you build it of mellow pine 
and finish it with a durable varnish Meas- 
ures 10 3/4" jc 22 VZT. {PM-1&20— $5.95} 




Redwood Petto Furniture— Six durable 
pieces made of heartwood redwood, bum to 
withstand exposure to heat and moisture, 
resist warping and fulfill specific needs The 
barbecue can has two drawers, a maple cut- 
ting board and a broiler pan on the food 
preparation side and a built-in ice chest and 
bottle storage rack on the Dlher side The 
chaise lounge can be adjusted either to a re- 
clining position or placed Hal so several 
people may sit. Four additional pieces are 
included- (PM- 10 13— S6.9&) 





Model SS United States— The glorious, 
record-breakiog flagship of the U.S. Mer- 
chant Msnne. No passenger ship has ever 
matched her lop speed The professional 
quality model is drawn in detail on 3 full-size 
blueprints. Over 2*fc, long, made of wood 
and metal. (PM- 1200—59.95) 




Stone-Sheethed UtfSty/Gmrdm Shed— 
This spacious shed fills the bill for both town 
and country gardeners who need more 
room. Plans consist of tour 17 k 22-in. draw- 
ing sheets, a detailed B-page instruction 
manual, and a complete materials ikat (PM- 
389-5 1&. 50. t plan; 116.00 each addi- 
tional plan) 




Portable Ironing Center — Unscrews Irom 
the wall to move when you do Plans feature 
a receptacle tor the nan, a fluorescent light 
and storage space tor alt materials The 
ironing board folds up behind louvered 1 
doors. fPM- 1 005 — -$5.95) 




ftoft Top Desk — Nostalgia butts wiil espe- 
cially appreciate Ihe always popular roil lop 
desk far both hams and pHice Ifs antique 
style is cherished by many Maks one your- 
self in fine cherry and take pride in this 
chaim ing heirloom. You build il as two 
separate units, a base and a roil lop. 

1 PM- 1736— 96.95) 




Bookcase Welt— A Hoor-lo-ceiling dream 
project that makes your living or family room 
seem larger. The shelves are 12-inches 
deep r and the five cabinets can be adjusted 
to any width Great Tar storing or displaying 
your fine items (PM-iOQB — $5.95} 





Captain ~s Bed Build this space -saver 
bad^diesser/desk for youi youngster. The 
dresser features lour drawers and book- 
shelves, while the desk provides room for 
writing, doing homework and reading. The 
bed, which fit* securely on top of the dresser 
and desk, is surrounded by guardrails to 
protect your steeping child. 

(PM- 1050 — $6.95} 



Toofbex — Old wood toolboxes are valu- 
able. but it's hanj to find one in good condi- 
tion. Build one yoursell from cheny or wal- 
nut and use n to store tools, camera equip- 
ment, hobby collections, jewelry or sewing 
aids. This one has brass corner caps and 
lock, too Measures 20 1 rfl'L x 123/8" H k 9 
1/4" D- < PM 1 026 — 65-96) 
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High performance and high luxury make the first of 
the 1 990 new cars great roadburners. 
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I troduclicras. fall Is rapidly becoming;* d-month season, The traditional 
October rollout uf shiny new tars is getting very little respect these 
days, especially from import manufacturers. 

Early last spring, we began aU ending lflW) introductions and, a, 1 * a conse- 
quence, found that we've got more 19901 new* than we tan fit iittoa single 
issue— or, for that matter, two issues. We'll still bring yon our annual domes- 
tic new car spectacular in next month's issue. Butin the meantime wewanl to 
get things stinted with some of the moil 1 HfcW significant new rars we drove 
prior to Detroit's traditional fashion show. 

L ‘ 7k_ fo 

Lexus LS 400 

As the Hpherlometer edged resolutely past 150 mph, the dignified Lace of Ichiro 
Suzuki was suddenly wreathed in a big, boyish grin. Mr. Suzuki.- (hie fEttgj- 
neer for the new LS 400, was one of my passengers, Olid w e were hunting 



LEXUS LS 400 



FALL FIRSTS 




down an open stretch of German auto- 
bahn in search of truth and maximum 
velocity. This turned out to he 1B2 
mph, achieved on a gentle downhill, 
and when the needle moved past ISO 
Mr. Suzuki and his interpreter both 
giggled like schoolboys. Their cre- 
ation had not only lived up to its ad- 
vance billings, it had proved itself 
capable of even more. 

The LS 4(K) is the flagship of a new 
marketing section of Toyol a Motor 
Bales USA. a $35,000 supersedan de- 
signed to challenge the upper crust of 



the luxury establishment— Mer- 
cedes-Benz, BMW and Jaguar . Baaed 
on our initial encounter with this car, 
we expect the challenge to be success- 
ful, The hardware is certainly world 
class, including a 25(3- hpdohc port-in- 
jected all-alloy 32-valve 4.0-liter Vfi 
any manufacturer would he proud to 
lj ffer It hust les this slee k 3755- pound 
cruiser to HO mph in less than fi sec- 
onds, and never intrudes on the car’s 
occupants. 

Sleek is certainly 1 he right word to 
describe the LS 400’s body. It sports u 



C,i of just 0.25*. which accounts for its 
ability to attain high cruising speeds, 
as well as an exemplary' level of gr- 
ating quiet. 

Both the interior and exterior of the 
US 400 could just as easily have been 
created in Stuttgart. Mercedes cues 
abound. The subdued leather-clad in- 
terior even features real wood trim. 
And from the rear, the car is hard to 
distinguish from an S-class Benz. We 
don’t think the front-end styling is 
particularly successful, hut it’s about 
the only detail that misses the mark. 

The LS 400 wilt he offered with two 
suspension options — a basic coil 
spring setup, mdo|iendent at all four 
comers, and a variable-rate air spring 
system. We liked the tatter for its ride 
quality. But for high-speed stability, 
tile coils inspire a tail more confidence, 

We f d also say that t he LS 400 gives 
something away to its European ri- 
vals, particularly BMW and Mer- 
cedes, in terms of chassis stiffness, 
Lor all its competence, this doesn’t 
quite feel like a German car — yet, 

But w ith a price tag of $35,000, lit- 
erally thousands less than its intend- 
ed cumiHtUtul*. jL lines have a certain 
feel all its own — it feels tike a greaL 
buy, — Tony Swan 




POPULAR MECHANICS •SEPTEMBER 198? 








Nissan's nw inflnltl sedan b due In November. Interior treatment Is nicely Integrated and 
leather-lined. New 4. 5-i iter ve j z- waive engine make* 1 18 hp. 



Lexus E$ 250 

Lexus dealers are going to need an- 
other ear in the showroom besides the 
LS 400, and Toyota has taken the 
Camry platform as the basis for the 
$21,050 ES 250, Us 166-hp V6 seemsa 
bit overrated for the actual accelera- 
tion it delivers. But perhaps that's a 
false impression created by driving 
the more powerful LS 400 back-to- 
hack with the ES 250. 

Like the LS 400, the ES 250 is an 
extremely quiet car, almost totally 
devoid of road , tire or exhaust noise 



until the speed o points over toward 
the radii i. The suspension is typically 
Japanese — supple and refined. 

The interior, admittedly a little 
rough in fit -and -finish in the proto- 
type we drove, is conservative and 
tasteful, replete with California ma- 
ple inlays on the dash and console. 

As pleasant os it is, though, with 
the wood, and a considerable number 
of standard features (cruise, ac, ste- 
reo, power doorlocks and windows, 
stereo, driver's airbag, and burglar 
alarm), we wonder if there's sufficient 



Inflnltl M30 coupe Is better known In Japan as tne Nissan Leopard. The Instrumentation Is all 
analog. MJO s 3-0-Hter i/6 formerly saw service In 300ZX. 



reason to choose the Lexus version 
over the Camry — except for the privi- 
lege of dri vings Lexus, — Mike Allen 

Mercedes-Benz SL 

Every car you drive — or we drive 
— leaves an impression. Some cars 
have such strong personalities that 
the memories of driving them linger 
for years. And we're confident that 
the new Mercedes-Benz SL is near 
the top of all-time memorables. 

Here is a ear that evokes every 
emotion and pushes every visceral 
button as you push it through tight, 
twisty mountain roads, as you power 
past slower traffic on 2- lane country 
byways or as you blast along at 140 
mph on modem superhighways. 

The car that iL replaces, the ofiftSL, 
has become something of a classic and 
a tough act to follow. But the new SI* 
is, simply, state of the art — blowing 
away the 560SL in every possible 
way. It is. by far, the most technologi- 
cally advanced car on the road. Every 
detail has been engineered and reen- 
gineered by Daimler-Benz over the 
past eight years. The convertible top, 
for instance, operates better than any 
convertible top we've ever seen. One 
button controls everything, from the 
latching and unlatching to the naming 
and securing of the rear hatch. 

Not only does the SL look all-new, 
it's also all-new under the smooth, 
Slowing aerodynamic skin. U.S. EL 
buyers will have a choice of drive- 
trains for the first time — something 
Europeans have had for years. The 
3008L-24, powered by a 24- valve in- 
line 3-liter, 5-cylinder engine rated 
228 hp, ig available with either a 5- 
speed manual or a 5- speed automatic 
transmission. The 500SL packs the 
wallop of a 32- valve 5-liter VS- rated 
332 hp, backed by a 4-speed automatic 
transmission. If that's not enough 
punch. Daimler- Benz engineers 
promise a 400-hp V 12 for '91 or '92. 

Despite the high horsepower, ac- 
celeration isn't really startling. The 
reason is weight. The fiOOfiL weighs 
4163 pounds. Still, the 5008 L is capa- 
ble of a 170-mph Lop speed (155 mph in 
U.S, tune), and the car certainly nev- 
er feels wimpy. In fact, its just the 
opposite. Like every Mercedes-Benz 
we’ve ever driven, the new SL gives 
you a feeling of solidity, stability and 
supreme confidence. This is a car that 
feels like i l can take on anything and 
not slacken the pace. 

The suspension that accomplishes 
all these remarkable feats is similar to 
the 190- and 300-series sedans in the 
Mercedes lineup. That is to say. shock 
absorber/s iruta up front with multi- 
links in the rear. But there have been 

Ij^lttrw tjin i Uiluti/t'lliSf 
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It's been 50 years since Igor Sikorsky perfected 
verticaHift aircraft The next 50 will see dramatic 
improvements in helicopter power, control and avionics. 








BY FRED JV1ACKFRODT, Contributing Editor 
PM illustration by John Berkey 



ft HEW YORK, NY, 2020 

' AlB Hack in tin - ■ ■ t . I 

|W M*f itiosi ■■'»! 

B ^B fho Easi Coast construrt- 
«l Wldernde vertijforts lo speed in- 
tercity travel, night time from Wash- 
ing! un, In Munhnitati t ■ ■ ^ » k 

nearly li hours. About to minutes of 
thiir Wits actual bight time. The rest 
waa travel to and fmm airports. Con- 
gested ground transportation and 
near tut id gridlock in our nation's air 
traffic control system cost travelers 
[in-ciuirs time aiul lost productivity. 

Hut today, we've cut the trip la 
li I hi at on hour. And if you'll lean back 
hi your ergununhc»lly correct passen- 
ger chaise and look out the starboard 
side viewport of this new Sikorsky 
Very Large Civil Transport helico|> 
ler, you and 3ft fellow passengers w ill 
see what created the cnormrnli? effi- 
ciencies of mode m air tra ve.l . 

We're alxnit to land on that collec- 
tion of landing pads and passenger 
Icmiinabi jutting into the East River 
— anchored safely tn crowded Man- 
hattan by passenger walkway? and 



auto ramps, its over- water ap- ■ 
preach pattern permitting safe. 1 
noise- reduced nmneuvering fo r -J 
our helicopter, one of the 
world's largest. ^B 

The V LCTs trailing-arm main 
gear extends aJ id we delicately alight. 

A Hel I 'Boeing civil tiltrutur on an ad- 
jacent flight [aid advances power and 
sails skyward, Passengers stream to 
rail, auto and gmund-effeet craft w a- 
ter links- Outbound lickeL holders 
queue for the trip back to D.C. The 
system, created ip the throbbing 
heart of down town New York, speeds 
[tMipkaiul commerce in the wheel and 
thunder of a nation abuilding. 

Wc owe this effort -free travel net- 
work Lu the city planners of the 13906=. 

Buck then, they decided that move- 
ment between p rapid at ion centers haulers, liberating the nation’s boka- 
could best be achieved through an in- guvretl air traffic control system, 
finst nature designed to take ad van- Bringing the airport to the paren- 
tage of emerging techniques for ink- gees also reduced traffic snarls and 
mg off and landing aircraft vertically, pollution. 

VTOL eliminated the need for com- What made it possible? The mar- 
mu ler airlines that cumiumed landing riage of t!ii~ remarkable infrastrui - 
sluts best-suited to tong-distance ture with technologies that wort- in 



The Wftlport of tomorrow might Include 
landing pads for both iiltroior tram ports 
designed for medium-distance travel; and 

SJkorshys Vwy Large QvU Transport. 

Constructed adjacent to open waterways, 
future heliports would permit safe 
maneuvering While respecting nafee- 
ffbaternent laws. Merging Infrastructure 
wtrn weniwJ lafteon and landing 
technologies will relieve air traffic 

congestion, expected to worsen as the 
next century unfoidt. 
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their nascent stages bac k in the l 9Hf)s . 
Tilt rotor tech was an obvious way to 
move people up to fiOO miles. And the 
enormous VLCT — Sikorsky’s magic 
carpet — linked ex urban areas and 
nearby cities to fuel economic growth 
at the start of this new and exciting 
century. 

Bach to Earth 

Of course, the interesting pan about 
the foregoing fantasy is that it veers 
only slightly from the realm of the 
possible. Japan is constructing an ex- 
tensive infrastructure for helicopters 
throughout her archipelago. The on- 
again, off-again tiltrotor, recently 
canceled by the Defense Department 
for budgetary reasons, has significant 
potential as a commercial transport. 
And Sikorsky’s VLCT already exists 
— in slightly altered form. 

When Sikorsky Aircraft presented 
a draw ing of its future VLCT at the 
Helicopter Industry Assn, meeting 
last January , only the drawing was fu- 
turistic. Technologically, the machine 
was doable w ith even less than state- 
of-the-art tooling and materials. The 
idea was to present a concept helicop- 
ter with passenger-hauling capabili- 
ties rivaling that of fixed-wing 



commercial aircraft. The ability to lift 
and transport 100 passengers in a he- 
licopter over short and medium dis- 
tances at speeds mure than 150 mph is 
simple using presently available tech- 
nology, And it would only be stretch- 
ing it a little to envision a helicopter 
capable of hauling as many as 200 
passengers. 

Military choppers have been haul- 
ing larger loads around for years. In 
fact, Sikorsky's own CH-53E helicop- 
ter now used by the Marines {Su- 
per Stallion) and the Navy {Sea 
Dragon) is capable of heft ing loads 
up to 32, 000 pounds. The lead require- 
ment for the VLCT, with an average 
passenger weighing 170 pounds, 
would be somewhat less than 20,000 
pounds, including baggage. 

The CH-53E, in fact, is the aircraft 
Sikorsky would use as the starting 
point for developing the VLCT- Like 
its military antecedents, the VLCT 
w r ould be powered by three turbines, 
putting nut more than 13,000 horse- 
power. It would also probably use a 
7-blade rotor similar to that found on 
the present military chopper. Items 
like the landing gear and drivetrain 
would also swap over. 

So if it can be done today, why 



20-FT-CHA 
DCWW/AXD-CAH1H3 
HIGH LIFT 
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NOTAR Anti -Torque 
and Yaw Control 

EJJrnJnatfng Che tail rotor Is a priority at 
MtDonne-IJ Douglas. tuning Its strategy on 
Fan- In-taf leone tor directional control. 



WAH: 



AFT BAGGAGE 
CCMPaSTMENT 

doesn't Sikorsky j list go and do it? Be- 
cause a lot of things have to be in place 
before the VLCT would be commer- 
cially feasible. First, you need the 
heliports for the VLCTs to fly into 
and out of (tiltrotor proponents prefer 
theterm vertiports). Then, you w ould 
need a whole separate air traffic sys- 
tem — complete with ground naviga- 
tion aids and control personnel — to 
get the most benefit out of vertical 
takeoff aircraft like the VLCT, 

The present system, especially 
around large metropolitan areas like 
New York, Chicago uni I Los Angeles, 
is quickly reaching saturation. Air- 
ports areeven closer to capacity. New 
slots are just not available, ami the 
existing ones get gobbled up by cur- 
rent carriers. A lot of those slots are 
being used for short-haul flights, 
flights that would be ideal for aircraft 
like the VLCT. 

Conventional fixed-wing aircraft 
have reached their size limit — about 
500 passengers is tops. And whether 
the airplane is a 747 bound for Tokyo, 
or a small commuter coming in from 
LOO miles away, only one aircraft can 
fit on one runway at a time. Japan has 
even worse problems. The country's 
current intercity travel system is 
overloaded. That is why the Japanese 
are looking most seriously at a pro- 
posal to build a system of 600 heli- 
ports, with the possibility of 
eventually having 3300 of them. 

Add to this the fact that more and 
more people who have never flown be- 
fore are climbing into commercial air- 
planes every day, and you have the 
potential for massive problems pop- 
ping up around the turn of the centu- 
ry. A separate vertical takeoff system 
would be a neat solution to the air 
travel mess the experts forecast. In 
fact, that’s the reason behind Sikor- 
sky’s proposal for the VLCT— to pro- 
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INSIDE TOMORROWS 
HEUCOPTER 

SI konky's Very Large CMIIan Transport borrows 
from existing CH S3E components I I ke rotor?, 
landing gear and engines. VLCT engineers envtilon 
vertical takeoffs and landings at Innei-cliy ai rports. 
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mote the idea that planning must 
begin now for the next century. 

Part of the plan envisions a sepa- 
rate air traffic system just for vertical 
ake off machines, Roy Lobosco, who 
working on an FAA-funded study 
the issue of heliports for the Port 
authority of New York and New Jer- 
sey, points out that with the new sys- 
tem, helicopters would also be able to 
fly into and out of airports without 
conflicting with fixed-wing traffic* 
adding enormous versatility, 

A new VTGL system, as some ver- 
tiport visionaries see it , would have 
aircraft like the VLCT handling trips 
from 100 to 200 mile A, Tilt rotor air- 
craft, with twice the speed, would 
handle longer distances, say from 300 
to 600 miles. 

Key Issues 

White some may ai^gue that future 
large-scale VTOL night remains a 
distant dream, the basic systems well 
find aboard tomorrow's helicopters 
are taking shape right now Military 
VTOL programs are closely linked to 
the advancement of civilian VTOL 
technology in general — technology 
directly transferable to the VLCT of 
the future. 

For instance, the current program 
for the development of a new Army 
helicopter, dubbed LHX t is the main 
engine driving vertical flight technol- 
ogy at the present time. Two 
teams — McDonnell Douglaa/Bdl and 



MODULAR 



WEATHER 



Boeing/Sikorsky — are currently com- 
peting lo see who will build the $3B 
billion worth of new Army helicopters 
LHX planners envision. This prize, 
which is supposed to be awarded in 
December 1990, represents GO per- 
cent of the world's new helicopter 



AVIOhiOflW 



business over the next 20 years. 

With a plum this huge ripe for the 
plucking, you can bet that the two 
teams are working at full steam to do 
their best to develop the world's test 
helicopter. And a lot of what's being 
fTf fiwc f h m Jo pciffle ffcf> 
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Life begins at 100 mph in a thousand-horsepower, water-borne hot rod. 



BY JO E SKQRUPA, Boating/ Outdo ors Edi tor; PM Photos Jay R ich Cox 



S OUTHERN CALIFORNIA. 
Birthplace of monster-tube hot 
rods and technicolor dream 
machines. And not just the 4- wheeled 
variety either. KoCal ha?. long been a 
hotbed of hot boats. In fact, many 
drag racers who tint* got their kicks 
from burning rubhtr with hot rod? 
switched to scorching water with hot 
boats. Californian Bob Teague is a 
good example of this hot -wheels- to- 



hot-iirops migration. 
"A lot of guys loved 



hot rods as kids. 
But thing? changed in the 1370?," 
says Teague, who now operates 
Teague Custom Marine, "The gn? 
crunch was a factor, but even more 
importantly, we grew up, had families 
and ended up huying sensible cars. 
Underneath, of course, we're still the 
same, so now we're into boats.’ 1 ' 

The water- rod scene to- 



day is dominated by speed machines 
with trademark )aw-to-the-water, 
needle- nose profiles and no pretense 
of a cuddy cabin, i n ad dition to g I earn - 
ing engines with huge displacement, 
the boats are impressive for vivid, 
multicolor graphics that raise gel mat- 
ing to the level of a fine art. 

But Lop priori Ly for any speed 
freak, Californian or otherwise, is re 
served for a scrupulously massaged, 
radically modified, chromed, polished 
and anodised Chevy big- block VS. 

California screamin' 

It Look ScoLt Stephens, a magician 
with a paint gun who nm#Scott’$ ( 3 os- 
tom Colors in Rimi Valley, 
a full year to 



complete his dream machine. 

With his special talents, he 
knew the boat would look 
gr>r>H But I hat wasn’t 
enough. It also had to blister 
the water. So he contacted 
ace engine-builder Bob Teague 
and together they transformed 
a Spectra semi-V into a 700- 
horsepower, supercharged scream 
or ca] led Water Colors, 

Starting with the ubiqui- 
tous Chevrolet 454 
big-block engine, 

Teague re- 





packed it with high-performance 
parts: a Kryptonite crank, Crane 
cam, valve springs and retainers, 
Manley valves, TRW pistons, Accel 
ignition parts, Bdelbrock water- 
cooled exhaust manifolds, Mooney- 
ham intake manifold, Dan Olson oil 
cooler, and Offenhauser valve cover 
breathers, to names few. 

The engine breathes through a 
CMC 6-71 supercharger, reworked 
by Mert Little Reid, that is belt driven 
and fed by twin 750-cfm 4-bbl. Hol- 
leys. Backing up the engine is a billet 
flywheel with a Borg- Warner drive- 
plate, a Casale V-drive with 43-per- 
cent overdrive, and a CM Turbo 
Hydra-Malic 400 transmission. Ste- 
phens estimates he has 11 grand in- 
vested in his boat’s drivetrain. 

Todd Min Ike, of Glendale, knew he 
was in trouble when a water separa- 
tor exploded over his newly painted 
hull. More mishaps followed for three 
frustrating years and it became obvi- 
ous that the name of his 19-ft Hondo 
was destined to be K nightmare. 

Like Stephens, Mielke called on 
Teague to do the engine rigging and 
together they came up with a 475-hp 
fl rebreather. Trick hardware on the 
naturally aspirated engine includes 
Dan Olson oil cooler, Bdelbrock wa- 
tercooled exhaust manifolds, Gil ex- 
haust pipes, Crane roller rockers, 
Norris lifters, billet flywheel and 
high-performance GM crank, cam, 
pushrods, springs and valves. 

Tunnel-ram induction feeds the 
twin 4-bbl, 750-cfm Holley carbs 
wh i le Accel racing parts handle the ig- 
nition. tn keeping with Knightmarc’s 
speedboat approach, there’s no trans- 
mission beyond the in ■■'out linkage of 
the Casale V-drive, which has 29-per- 
cent overdrive. 

Water turbos 

If money's no object, the hot engine 
today is a twin turbo and A, J. Sbar- 
ounis wanted one In his Mallet Vector 
21 semi-V. Price for the Paul Pfaff 
modified engine, which achieves 1059 
dyno-rated hp is 834,000. 

The bored-out 540 Chevy VS looks 
as good as it runs. All lines are braided 
stainless steel, including those for the 
bilge. AIL fittings and the block are an- 
odized blue. And everything else is ei- 
ther polished or chromed. The 
modified Hallet Vector is outfitted 
with a pair of 4-bbl. 830-cfm Motley 
carbs fed by Gentry twin turbos. It 
delivers power through a Reuben 
Delgado GM Turbo 400 trails that 
runs into a Casale heavy-duty split- 
case V-drive with 50-percent over- 
drive. To complete the effect. 
Sbarounis tows the boat on a custom 





WATER COLORS 

Engine Displacement leu in.): 454 

Borex Strokedn.): 4.25x4.00 

Horsepower @ rpm; 700 -'6000 rpm 
Inductions QMC6-71 blowet 

Boel : 1 9-ft. Spectra semi- V 

Engine Price: Si 1,000 

Complete Boat. $30,000 

Top Speed : 95 mph 



K NIGHTMARE 

Engine Dl splacenvcnl (cu. In.j ■ 454 

Bora x Stroke tin.); 4.25*4.00 

Horsepower rpm: 475 (a> 6000 rpm 

I nd uc lion : tunnel mm 

Boal : 1 SMI Hondo Sprint f I at-bollom 

Engine Price: $7000 

Complete Boat : St 5.000 

Top Speed: 95 mph 
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HALLET VECTOR 21 

Engine 0 1 spl acom oni (cu . In.): 540 

Bore * Stroks (in,): 4 50 % 4.25 

Horsepo we r @ rpm : 1 059 @ 5500 rpm 

Induction; inEarooaled Gentry lurtoos 

Boer : £1 -ft. Hallet Vector semi-V 

Engine Price : $34,000 

Complete Bui : $63,000 

Top Speed ; 105 mph 



NOTHING SHOWING 

Eng i ne Displacement (cu, in,); 46S 

Bore x Slroke (In.): 4.31 * 4 00 

Horsepower @ rpm : 970 fa 6200 rpm 

Induction; inleicoated Gentry lurbos 

Boat : £ 1 -ft. Schtada semi^V 

Engine Price; $25,000 

Complete Bui: £77,000 

T op S peed ; 1 05 mph 



triple-ax Ee trailer behind a 1989 
Chevy Suburban 4x4 painted to match. 

When a man's heen inducted into 
the American Power Boat A&sn, Hall 
of Champions and h is garage, j n Gra- 
nada HIIIe, contains heavy-metal mill- 
ing, sanding, cutting, drilling and 
deburring machines, plus hundreds of 
spare parts, you might expect him to 
drive a mean waterscorcher. Bob 
Teague doesn't disappoint. 

Lift the engine cover on Teague's 
21 -ft Schiada semi-V, called Nothing 
Showing, and you'll find one of the 
slickest powerplant + B in Southern 
California, Teague's perfectionism 
extends to X-raying and polishing 
valves, paragraphing head gasket? p 
anodizing 600 parts and hand-fabri- 
cating billet hardware. 

Teague put his unique stamp on a 
twin-carb (4-bbL 830-cfm Holleys), 
twin-turbo installation that beats thr 
heat with an intercooler He uaei 
Dan Olson oil cooler. Gentry exhaust 
manifolds. Patterson water-jacketed 
exhaust pipes , I moo watereooled tur- 
bine housing, Kryptonite crank, Man- 
ley valves. Engle cam. Norris lifters, 
Smith Bros, push rods. Crane roller 
rocker arms, Can Am springs and re- 
tainers, TRW pistons, billet flywheel 
with Borg-Wamer drive plate and Of- 
fenhauser vatve-cover breathers. His 
Canale heavy-duty, split-case V-drive 
is set for 27-percent overdrive and 
gets power from an Art Carr-modi- 
fled GM Turbo 400 transmission . 

Teague took us for a 90-mph ride in 
his $77,000 water rocket and demon- 
strated how the hull can turn on a 
dime, with the aid of ski fins fitted to 
the keel. In fact, we scorched the wa- 
ter in all four during a dawn-to-dusk 
day on Lake Perris, proving that 
these muscle machines are anything 
but hangar queens. As the song says, 
"Baby, they were bom to run. 1 ' M 
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AUTOMOBILES 



LONG 

HAULERS 

PM's long-term test fleet takes on some 
new faces— and new duties. 



NE OF THE MOST persis- 
tent questions we're asked 
—in the mail and on the PM 
Hotlines — is whetb e r a high-perfurtn • 
ance ear with a big Vh engine is sLill 
practical for everyday use. It’s a ques- 
tion we can answer once and for all 
with the latest long-term test car in 
the PM stable. 

Pontiac Trans Am GTA 

The GT A is one of the fastest cars pro- 
duced in America. Its bigCS50-cu.-in,) 
engine is rated at 235 he and 330 9b. -ft. 
of torque, essentially the same engine 
you get in a Chevrolet Corvette. The 
Trans Am breathes through tuned 
aluminum ram tubes, dual exhausts and 
is fed by direct port injection. Backing 
up the engine is a 4 -speed automatic 
transmission and a 3,27 rear axle with 
limited-slip differential. 

That’s a lot of hardware. When you 
put it all on the pavement, you're re- 
warded with a 0-60 time of just 6,5 
seconds. Our testing at Raceway 
Park in English! own, New Jersey, re- 
sulted in a best quarter mile of 14.78 
seconds at 95 mph. 

As w e said, this is fine of the fastest 
cars you can buy, But can you live 
with such a beast over the long haul? 
That's what we’ll be finding out as we 
use the GTA in normal daily sendee. 
So far, we can tell you that the GTA's 



interior is extremely comfortable for 
a low', sporty ear— providing you're 
one of the front-seat passengers, 

AH controls are well marked, and as 
easy to use as those in any family se- 
dan. In fact, this test car has steering 
wheel-mounted radio controls, which 
sounds gimmicky, but they’re actual- 
ly easier to use than the controls on 
the radio i tself. 

Dri ving the Trans Am GTA can be a 
real pleasure if you’re a hard driver. 
Or it can be no more taxing than a 
drive around the block in a Pontiac 
6000 sedan. The GTA’s personality all 
depends on how much pressure you 
apply with your right foot. With a 
light foot, it’s a docile pussycat. But 
punch your right foot down hard and 
the GTA turns into a snarling, shriek- 
ing beast. capable of devouring any- 
tltUig you're likely to meet. 

We eagerly look forward to these 
encounters. — Joe Oldham 

Ford Thunderbird 
Super Coupe 

The Super Coujte differs from its less- 
er T-Bird nestmates by the presence 
of a positive-displacement super- 
charger bol ted to the front end of its 
3.8-liter V6 engine. This adds up to a 
70-hp edge over the normally aspirat- 
ed editions of the Thunderbird, 210 
hp versus 140, as well as a number 





w 




of accompanying chassis upgrades, 
making the Super Coupe the most in- 
teresting entry in the hottest new car 
line to emerge from Detroit for the 
1989 model year. 

Besides the supercharged, inter- 
cooled engine, standard equipment 
includes speed-sensitive vambte-as- 
sint power rack-and- pinion steering, 
automatically variable shuck damp- 
ing, limited -si ip 2. 73:1 rear axle, high- 
er spring rates, front and rear antiroll 
bars. 4-wheel disc brakes with anti- 
lock and 225/60 VH Goodyear GT+ 4 
tires on 16-in, east-alloy wheels. 

It sounds like the sort of equipment 
inventory you'd expect on a real driv- 
er's car, and that's what the Super 
Coupe is — luxurious, but also mitre 
than capable of holding its own on a 
mountain mad- And even though the 
curb weight is high at 3542 pounds, 
Lhe SC's missive torque output — 315 
lb. -ft. at 2666 rpm — provides remark- 
able get up and go. 

Our Super Coupe was handed over 
at Manhattan Ford with exactly 6 
miles on the odometer, and we’ve run 
upan additional 2915 miles since then, 
most of them in the New York metra- 
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poiitan area. They've been mostly 
trouble-free miles, although quite re- 
cently r the A BS system quit. The bas- 
ic brake Bystem ftinctions, of course, 
but in wet weather we miss the secu- 
rity of ABS. We'll detail the problem 
once we’ve had the car in for service 
and get a diagnosis. 

We’ve also recorded a couple of 
quirks. Engine vibrations drew com- 
ments from several drivers when we 
first got the car. At low speeds, 
there’s more than a little shakin' gain’ 
on under the hood. However, we’ve 
found that this is one of those things 
that becomes subliminal with famil- 
iarity , and the engine's midrange per- 
formance and response is nothing 
short of excellent. 

It's not as easy Lo ignore the other 
quirk, which is exceptionally high 
dutch pedal effort, which makes stop- 
and-go dri ving a real chore. 

With an EPA city cycle economy 
rating of If tnpg. we didn’t expect the 
Super Coui)e to deliver much in the 
way of fuel mileage, and this expecta- 
tion proved out. Our best tankful was 
almost 21 mpg, the worst 15.5, and 
our average lo date ip 18 mpg even. 



Quirks anti thirst notwithstanding, 
though, our initial impression of the 
Super Coupe is very positive. It’s a 
well-made car that’s rewarding to 
drive, and also a piece of rolling sculp- 
ture that Lurna heads wherever it 
goes, — Tony Swan 

Pont lac 6000 STE AWD 

First the bad news: Pontiac isn’t go- 
ing to be producing any of these in the 
li*9U mode! year. The 3000 or ao '80s 
that Pontiac did make were proof-of- 



concept for the GM corporate AWD 
drivetrain components, and other ve- 
hicles in the GM lineup will receive 
the benefits next year. 

Meanwhile, we continue to enjoy 
ours, although with the onset of warm 
weather the AWD system is really 
just dead weight. Really powerful 
fwd cars can benefit from AWD, but 
the 3, l -liter Vti’s 140 hp doesn’t even 
come close to overpowering the front 
tires’ grip on dry pavement. 

The SIKH) continues to get a disap- 
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pointing; 16 mpg in commuting ser- 
vice, and about 18 on the freeway. 
Aside from the power steering leak 
we mentioned in our last long-term 
report, there have been no other 

mechanical problems of any sort with 
th is Pon tiac . — M ike Alien 

Winnebago Chieftan 

Motorhomes and Manhattan are mu- 
tually exclusive , unless you're fiartic- 
ularly fond of suffering — which 
explains why we rarely have an op- 
portunity to live with one of these roll- 
ing residences. However, the 1989 
PM Racing schedule gave us the per- 
fect forum for a long-term evaluation 
of a motor home. After all, one of the 
keys to extracting fun from endur- 
ance racing is having someplace Lo 
hangout while the enduring b in 
progress, anti for us that means a 27- 
ft. Winnebago Chieftain 

Although there are much bigger 
units on the market, this size suits 
us just fine, with sleeping accom- 
modations for four or five. Amenities 
include a shower, a head, a sink, a 
4-burner gas stove, microw r ave, 
AM/FM/cassette sound system, aux- 
iliary generator, retractable stairs 
and an air-conditioning system that's 
better than at least two-thirds of the 
apartments in New York City. 

From a design point of view, the 
most impressive thing about the 
Chieftan is its storage capacity. There 
are lockers, bins and cupboards ail 
over the place 1 inside and out. There's 
also quite a handful of keys, three of 
them indistinguishable, for the exte- 
rior lockers, and the locks are ex- 
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tremely balky. But this irritation 
aside, we're satisfied that very little 
opportunity to create storage space 
has been overlooked - 

Assessed as a road-going vehicle, 
the Chieftan has been a pleasant sur- 
prise so far, True h its large frontal 
area and slab sides make it tend to be 
lively in breezy weather, but its han- 
dling is competent in most other re- 
spects, and inspires confidence once 
the driver is acclimated. 

The Chi eft an 1 s substantial muscle 
helps the driveability impression a 
lot, GM'a 454-CU + dn_ VS supplies the 
grunt — 350 hp — which is enough to 
give 6000 pounds of mutorhome a 
comfortable cruising speed of GO to 70 
mph. The Chieftan flattens hills like a 
passenger car, and is perfectly capa- 
ble of towing. 

Fuel economy is about what you'd 
expect of a rig like this— we've re- 
corded an average of 10.2 mpg .so far 



—but the 45-gallon tank provides 
plenty of range. 

As delivered, our Chieftan carried 
a window sticker of $52,000. That's a 
hefty chunk of change for a recre- 
ational vehicle — but so far our im- 
pression is that in this application, 
you get a lot for your money. 

— Tony Swan 

Ford Club Wagon XLT 

ft's true — there's no substitute for cu- 
bic inches, especially when you're try- 
ing to tow a big load. Ford w r as 
anxious to show- us its new 4G0-cu r -in r 
fuel-injected VE engine, since injec- 
tion is something new in the behe- 
moth-displacement category. We 
figured — correctly— it would be just 
the ticket for tow r ing the PM Racing 
Mustang. 

Ford's big vans haven't changed 
much in years, and the design is be- 
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CAR CARE 



12 TOOLS FOR FIXING 
YOUR EIGHTIES CAR 



No, you don't need a computer to fix the new cars. 

BY MIKE ALLEN, Asstsiant AutomfltfW Editor 



W E TALK TO a lot of you 
every Jay. Ami every 
flay, si lot of you keep tell- 
ing! iSvgu don't like the new tars be- 
cause voll can’t work on them. 

We sympathise with this fjercep- 
tipn. But we don't agree w ith it 
— not anymore- Sure, when the 70s 



came along r must engine bays were 
.suddenly strangled in miles nf vacu- 
um hose and all manner of inscruta- 
ble vacuum sensors and valves. No 
question, it was tough sledding for 
even the best Saturday mechanics 
But the cars of the late "80s— mat 
hi mention the '*u\- -are definitely 



l m ji roving from t h e I ) I Y pu i n t ■ < r*. 
view. Computers anr ! fueVinjectkm 
have given us small. [xwer&J, effi- \ 
ci cut engines t hat ge n erat t* less j n >1 - ' 
lul.ii »n than anyone thought possible 
a generation ago, A m3 these same 
items have simultaneously made 
mEiinteiumce and impairs simpler. 





12 TOOLS FOR FIXING TOUR '80s CAR 




everybody's got a set of Allen wrench- 
es for tightening setscrews, but mod- 
ern curs are using a lot of high- 
strength fasteners on things like 
cylinder head studs and CV joints 
— and they're often Allen-headed. 
You’Ll need, obviously, a metric set. 

6. Torr— Those funny fi-point fasten- 
ers that none of your Allen wrenches 
will fit properly are called Torx. 
You'll need them for a variety of bo Its 
that hold on items like headlights, 
seat tracks and interior panels. In the 
smaller sizes you might prefer the 
screwdriver-handled versions. 

7, Torque wrench — Overkill engi- 
neering is a thing of the past. Caat- 
___ iro n engines and transmissions are 

being replaced with alu- 

■ minum. And as a 



sensors requires a 



source of vacuum. There are 
several on the market, but this plas- 
tic-bodied version of the professional 
ML-ty-vac is more than adequate for 
occasional use, 

3. Software — Yes, you can trouble- 
shoot your fuel-injection system with 
nothing more than a bent paper dip. 
But Diacom software from Kinda 
Technologies will let you plug your 
k PC directly into y ou r car's comp u L- 
I er, monitoring 80 or more vari- 
ables while the car is running. It 

even has a “snapshot” data capture 
mode, trapping the last 15 to 30 sec- 
onds of engine operation. This lets 
you back up a few seconds, and ligime 
just w here that stumble or surge orig- 
inated, after you’ve pulled to the side 
of the road. This is admittedly a very 
sophisticated tool, but the next step 
up is a dedicated scanner tool intend- 
ed for pros, and one of those will set 
you back considerably more than 
Diacom '» $299. 

4. Metric wrenchee—Even England 
has converted to the metric system. 
And don’t look now, but so has De- 
troit. Everything new since the late 
’70s is metric. So, you'll need to aug- 
ment your toolbox with 

metric wrenches and jXn 
sockets. 

5. Allen igk 

wrenches— Sure, l . 



consequence, 

proper torqu- | • 

ing of critical fasteners 
can't be done anymore with- 
out a torque wrench. This digital mod- 
el from Craftsman is a luxury edition, 
capable of handling English and met- 
ric, though it may be more than you 
need. For most jobs, a simple $15 
beam-and- pointer type will suffice, 
and won’t ever break or go out of 
calibration, 

8. Fuel- pressure gauge — Fuel pres- 
sures on fuel -injected engines vary 
from 8 to 80 psi (depending cm the ve- 
hicle!, so you'll need a gauge capable 
of accurate readings in the appropri- 
ate range, and fittings to mate it with 
the vehicle's fuel system. 
t>. Spark tester — The time-honored 
tradition of holding a plug wire next to 
the block looking for a spark jumping 
the gap can have an unpleasant down- 
side in today's cars. It cun damage an 
expensive ignition box. Use this OTC 
tester instead, clipping it onto a con- 
venient metai object in the engine 
compartment, and running the plug 
wire to it. Doing ignition testing this 

way also eliminates the possibility of 
running 4 0, 000 volts up your arm . 

10. N old- Light — Here's another tool 
for troubleshooting the wet side of a 
no-start vehicle. Just unplug the har- 
ness from the fuel injector , and plug in 
the noid-light. Crank the engine, and 
if the noid -light flashes, then the in- 
jector is pulsing on and off — which 
means the f.i. computer is operating, 
and the cause lies elsewhere. 

11. High -impedance meter— Digital 
electronics are too sensitive for old- 
fashioned voltmeters. Accordingly, 
the new generation of high-imped- 



by reducing component count, 
opening up crowded engine com- 
partments and lengthening mainte- 
nance Intervals. On-board diagnostics 
make fuel-injection troubleshooting 
possible without sophisticated tools. 

But, you’ll need the proper tools. 
You won’t have to replace all of the 
tools you've al ways had and you don’t 
have to buy all the new ones today , 
but here's a selection of things that 
will make working on today's cars ei- 
ther simpler or possible, 

1. Documentation— Don’t even think 
of troubleshooting your new car with- 
out getting the factory- author! zed 
version of the truth, it used to be that 
a carburetor was a carburetor, and all 
you needed was a screwdriver. Bul 
today's engine-management systems 
are different from manufacturer to 
manufacturer, engine to engine and 
year to year. Go to the dealer, get the 
factory shop manual for your car. 

2. Vacuum gauge/pump — Engine 
management systems rely on intake 
manifold vacuum-dri ven sensors for 
information. Troubleshooting those 
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it nt if meters) are 
usually digital, though 
not always. If you rally pre- 
fer a swinging nettle, there Eire 
high - impedance models available, 

12- Metric laps and dies— With alunti- 
n urn’s tendency to gall and strip 
threads, you'll want a set of metric 
Laps and dies, especially if you work 
on your car over Lho weekend, when 
auto parts stores are dosed. 

Where to find them 

With the exception of the Diaconi 
computer software, any of these tools 
can be found either at your nearest 
auto pails store, a Seal’s or even in the 
auto department at department 
stores, Try asking the counterman at 
an auto oarts store anytime you've 
got a problem that a special toot might 
solve. For Diacom, call (SOU) S88- 
1146; (312) 595-4146 in UlinoU. m 








Planes, satellites and high-speed computers join forces 
to stalk the storms that lash our coasts. 

BY HANK B^NDLI;~POTustr adon byJe ff Mandat 



N ATYPICAL OAY^n^ftjieaKveekduj- and high-speed computers operated by thi* National 
mg hurricane season, you’ll find Ll, tin]. Oceanic mid Atmospheric Administration’s National 
Paul McVikar of the 53rd Weather Recun- Hurricane Center in Coral Gables. Florida, in concert 
^^BB^ nuissance Squadron strapped to a bucking wilh Nt I A As pair r>f 4-eftgine P-3 Orim, McVikar and 
Lockheed WC 13h Hercules, engaged in flu; perilous company monitor barometric pressure, wind speed, 
but vital exercise of hunting hurricanes. McVikar temperature, sea state and other critical factors, semi* 
—joined by navigator, engineer, meteorologist and ing real-time data to weather forecasters and disaster 
dropstmde load master — flies out of Keesler Air Force preparation teams via the A ir Force sate Hite com muni- 

Hase. Mississippi. directly into the heating hunt oTthe cations net, 

world's must severe tropical depressions. His t earn What's it like to fly in the belly of this altogether mu- 
takes the pulse ui these enormous bundles of dost rue- lignant beast? Listen from the cockpit: 

Live energy us fhey fljijl the Atlantic and threaten our "The turbulence ranges from u rew humps to a severe 
coastlines. thrashing;** says McVikar, "We try to reduce the ef- 

McVikar's bird is port of an elaborate svstt-m of air- feet* by reducing ou r apee t E to K5 knots above stalk The 

planes, satellites, meteorology buoys, ground stations most severe storms are usually located in ail area 5- to 7- 



66 



POPULAR MECHANICS iW 







NOAAF-3 Orion plunges Into heavy 
weather, carrying on btiiyjund 

ta\i r ^nd A boom -mounted guft senior 
up front. WJncj'Up davlUl maJIlui ** 

tFoutf particles. In the bac kgr ound. 
a n Air Force WC 1 30 releases a 
parachuted drapiondr to take Che 
storm i temperature profile, A Soviet 
Meteor 2 satellite flop leftj toofei 
down from orhh- Flanking it. j NOAA 
geosynchronous Operational 
environment craft transmits pictures. 
At NOAA i National Hurricane Center, 
a satellite dish captures data from Orbit, 
and an enclosed Doppler radar probes 
the norm. Out at sea, a weather buoy 
gathers data on surface conditions, 
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HURRICANE HUNTERS 



Clockwtsc from upper left: WC-130 flight deck, a 
satellite view of hurricane Gilbert. digitized satellite 
Images at the National Hurricane Center, and 3-D 
computerized-imaging forecasting of the future. 



miles thick right near the wall of the 
eye, U’a phenomenal when you pop 
out into ihe open. You go from pitch 
darkness to beautiful daylight in an 
instant, 1 * 

High-tech 

So much for the human side of hurri- 
cane hunting. But McVikar and crew 
are hardly alone in this task of probing 
the inner world of intense storms. 
Satellites are assuming a greater role 
in the science of detecting and track- 
ing these potential killers. No two 
hurricanes are exactly alike, and 
therefore, the size, characteristics, 
severity and centers vary, not only 
from storm to storm, but from geo- 
graphic area to geographic area. Sat- 
ellite photos can show the severity, 
sbe and exact location of approaching 
hurricanes. 

Last summer, high-resolution im- 
ages from Defense Meteorological 
Satellite Program (DMSP) and 
NOAA weather satellites tracking 
hurricane Gilbert revealed small vor- 
tices inside Gilbert’s eye, but more 
importantly, showed the shrinking of 
the eye as the surface winds intensi- 
fied to over 200 miles an hour. Gilbert 
turned out to be the most powerful 
hurricane in history. 

Satellite photos see whirling clouds 
on Storm tops spiraling out in an oppo- 
site direction to the inflow. But, more 
importantly, the newest polar-orbit- 
ingsatellites see inside the hurricane 
itself— surface winds, wave heights, 
the structure of the eye , tops of clouds 
and even rainfall 



Armies of the sky 

Every day and night, meteorological 
spacecraft of the United States, 
U.S.S.R., Japan, China, India and 
the European Space Agency (ESA) 
transmit imagery of our entire planet 
and its atmosphere— taken mostly at 
visible and infrared (thermal) wave- 
lengths— to ground stations. Some of 
these space vehicles carry additional 
sensors to detect w r ater vapor, soil 
moisture, wave height, rainfall, 
osone, lightning, pollution, energy 
waste, auroras and even whether the 
ground is covered with ice or snow. 

Around the clock, polar-orbiting 
meteorological satellites launched by 
the United States, China and 
U.S.S.R., take images of every area 
on Earth. These satellites circle the 
globe at altitudes ranging from 100 to 
600 miles high, passing over the 
Earth every 100 minutes or so, cease- 
lessly taking pictures with resolu- 
tions of approximately U4 miles. 

The Department of Defense's mili- 
tary meteorological satellite is the 
only weather spacecraft that can 
make observations at night in the vi- 
sual mode. Moonlit clouds, city lights, 
erupting volcanoes, lightning, mete- 
ors, fires, oil and gas field bumoffs, as 
well as the aurora borealis and aurora 
australis can be captured by this 
polar-orbiting vehicle’s low-light 
sensor. 

In June 1967, a third typeof sensor 
on DMSP became available to provide 
microwave imaging capability. It is 
currently flying on one of two DMSP 
satellites in orbit, but will be installed 



on all future DMSPs. Unlike an infra- 
red radiometer, the new microwave 
sensor can gather information on the 
Earth’s surface through cloud cover. 
It cart produce an image of the eye 
that visible and infrared data cannot 
create. In fact, the sensor can plot 
ocean surface roughness and surface 
wind speed from thermal energy 
emitted by the Earth and atmos- 
phere. DMSP can do this over a wide 
area, unlike the data collected during 
aircraft surveillance missions. Micro- 
wave imagery altw provides land sur- 
face moisture, integrated water 
vapor content, rain, snow, ice and 
cloud water content. 

Unlike their polar-orbiting cousins, 
geostationary weather satellites orbit 
the Earth above the equator at an alti- 
tude of 22,000 miles. These vehicles 
remain stationary with respect to the 
Earth’s rotation, photographing one- 
sixth of the globe continuously . The 
Earth's curvature makes viewing 
from geostationary satellites very 
poor compared to polar-orbiting 
shots. Two geostationary' satellites 
(GOES and METEOSAT) have water 
vapor or moisture sensors to comple- 
ment other imagery. First developed 
by NASA, these images are ideal for 
observing upper level wind-flow 1 pat- 
terns and cloud formation. 

On board all the latest polar-orbit- 
ing and geostationary meteorological 
spacecraft arc vertical temperature 
profile radiometers that can measure 
temperatures through clouds. This 
ability provides worldwide weather- 

f Phanr turn frj j Hiijr jOj} 
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HAND TOOLS 



Hold on tight— with the 
right tool for the job. 



BY THOMAS KLENCK. 

Associate Home and Shop Editor 
PM Photos by Brian Kosoff 
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N EXT Tf ) the hammer, there's 
one tool that can be found in 
virtually every household 
uhd shop across the nation — a pair of 
pliers. Why? Because they p re literally 
un extension of our most basic, built- 
in equipment for manipulating; the 
world around us — our hands. 
Gripping p Liers come in a wide vari- 
ety of ja w designs each suite* I to a par- 
ticular job. Short jaws are the choice 
for power, and are usually connected 



at a heavy-duty boxed joint to stand 
up to bending and twisting loads. 
Longer-jaw tools sacrifice gripping 
force to gel into tight spaces. Jaw 
faces can be toothed U> prevent slip- 
mg, or plain for a mar-free grip* 
t relight or curved jaw faces are avail- 
able to suit the shape of the work. 
Cutting pliers are designed primar- 
ily for wire cutting and typically have 
short jaws for maximum leverage. On 
most cutting pliers, the knife edges 



are beveled from both sides to create 
a V shape. On other cutters, the out- 
side face of each edge is straight far 
flush cutting. Although flush cutting 
may be an advantage in certain appli- 
cations, this edge won’t hold up as 
well us tht j regular V profile. Cutting 
pliers are available as end nippers 
— where the cutting edge is at the end 
and at right angles to the tool — and 
side cutters w here the cutting edge is 
on l he side of the jaws. Diagonal cut- 
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tera nave the cutting cage on an un- 
fad aide face. While many pliers are 
esigned solely for cutting, some 
types incorporate both gripping and 
cutting features. Common slip-joint 
pliers have a shearing cutter. 

Pliers designed for electrical work 
may be available with an insulating, 
dielectric coating on the handles as a 
safeguard against shock. However, 
the first step in electrical work is al- 
ways to shut off the power— the han- 
dle insulation is only there for an add- 
ed measure of safety. Most pliers with 
coated handles don't offer this protec- 
tion — the coating is for comfort only. 

For most gripping or wire-cutting 
jobs, there's a unique pair of pliers 
designed to handle the situation. The 
following survey includes many of the 
basic types and a few of the more spe- 
cialized tools available. 

I- Large end nippers — The long han- 
dles of this L4-in. tool are designed for 
maximum leverage to create ail the 
power you’ll need when cutting 
through nails, small spikes and heavy 
wire. It features drop-forged con- 
struction, polished head and plastic- 
sheathed handies for comfort. Two 
small stops between the handles 



permit the maximum load to be ap- 
plied while protecting the cutting 
edges from being damaged. Made by 
Channellock, the toot costs about 
$19.50 and is also available in a 10-in. 
size. Contact Channellock, Inc., Box 
519, Meadville, PA 16335. 

2. Heavy-duty fence tool — When you 
take off to repair the fences around 
the back forty, you don’t want to lug 
your toolbox around— not when you 
can do just about everything with one 
tool . This pair of pliers features a cor- 
rugated hammer head for driving sta- 
ples and a massive single prong on the 
other side for removing them. Around 
the joint are two hardened wire cut- 
ters. The toothed jaws between the 
handles are designed for holding the 
fence wire as it’s pulled taut. The nose 
of the tool incorporates a slot that ex - 
tends across the jaw opening. This 
permits grabbing on to both the staple 
and the wire at the same time. The 
tool is offered with either plastic- 
sheathed or plain handles, and costs 
about $20 as shown. For more infor- 
mation, write to Cooper Tools, Box 
723, Apex, NC 27502, 

3. Snap-ring pliers— Many manufac- 
turers offer one specific 

snap-ring pliers for 
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internal rings and another 
for external rings. This Sears 
model is designed to perform both 
jobs. As shown, the pliers are config- 
ured for internal rings. Simply insert 
the pin ends into the ring holes and 
squeeze the handles to compress and 
release the ring from its groove. By 
disengaging a small arm on one handle 
and connecting it to the other handle, 
the pliers work in reverse for remov- 
ing external rings. The tool comes 
with an assortment of pins for differ- 
ent size snap-ring holes and costs 
about $9, Contact Sears, Sears Tow- 
er, Dept708-PM, Chicago, ILG0684, 

4. Small end nippers— If those large 
end nippers seem a little out of scale in 
relation to your needs, perhaps this 
4-in. model will do the job. Although 
end nippers generally don't have the 
cutting capacity of comparably sized 
side cutters, they're indispensable 
when working in confined spaces. 
This Stanley model costs about $8. 
Contact Stanley Tools, Division of 
Stanley Works, 600 Myrtle St., New' 
Britain, CT 06050. 

5. Round-nose pliers — Here's a pair 
of pliers that’s expressly designed for 
looping, coiling and forming fine wire. 
Its completely round jaws are not de- 
signed for gripping tightly, but rather 
for holding the wire gently while it’s 
shaped. At 4 Vi in, long, it’s just the 
right size for fine electronics work. 
This model features plastic cushioned 
grips and costs about $13.75. For 
more information, write Channel- 



lock, Inc,, Box 519, Mead- 
ville, PA 15335. 

6. Diagonal cutter— The bas- 
ic wire-cutting pliers of electri- 
cians and homeow ners is the di- 
agonal cutter. Available in a range 
of sizes, the one shown is 5 in. long 
and designed for light-duty work. 
When choosing a diagonal cutter, pick 
the largest one you can comfortably 
handle for the intended job — the cut- 
ting edge will last longer. This model 
is manufactured by Channellock and 
costs about $13.50. Contact Channel- 
lock, Inc., Box 519, Mead vi He, PA 
16335. 

7. Extra-thin long needle-nose 

pliers — This tool is truly an extension 
of your fingers. Its long needle nose 
(nearly as long as the handles) makes 
it easy to apply gentle pressure w hen 
positioning and holding small pieces in 
confined spaces. This model features 
textured jaws for a slip-free grip. 
Long-nose pliers are available in a 
range of jaw lengths and shape varia- 
tions such as flat- nose and duck-bill 
pliers. Some styles are offered with 
side-cutting capacity . For fine cutting 
in tight areas, needle-nose pliers are 
offered with the cutting edge at the 
tip. This 6-in. -long model without cut- 
ter is about $17, Contact Cooper 
Tools, Box 728, Apex, NC 27502. 

8. Curved needle-nose pliers — 
Curved- or bent-nose pliers may not 
seem like a necessity for the average 
toolbox, but you'll only need them 
once to realize their worth. The pair 
shown is 6 in. long and the jaw ex- 
tends up about IV* in, This 
model costs about $18. For 
more information, contact 
Cooper Tools, Box 728, 

Apex, NC 27502. 
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B* |"ni vtrsal linvmjin'ii pliers— 
Lineman's pliers are characterised by 
their massive square jaws and heavy- 
duty construction. These tools have 
flat-tipped jaws with serrated faces 
for maximum gripping and side cut- 
ters suitable for h wide variety of 
wire. The heavily constructed joint 
makes this type ideal for bending and 
twisting work. The Crescent univer- 
sal lineman's pliers shown also feature 
a rounded, toothed area behind the tip 
for holding round stock. This S^-in.- 
long model costs about $22. It's also 
available in a 6^- and 714-in. size. 
Contact Cooper Tools, Box 728, 
Apex, NC 27602. 

10. Wiring pliers— Electricians who 
do a tot of wire cutting and stripping 
can benefit from this tool. Basically a 
lap-joint wire cutter, it also features 
accurately ground notches for strip* 
ping two common sizes of wire — 12 
and 14 gauge. These wiring pliers 
(about $16.50) are T in. long and have 
plastic comfort grips. For more infor- 
mation, write Chan tic Hock. Inc., Box 
519, Meadviile, PA 16335. 

11. Locking pliers — Actually a hybrid 
between conventional pliers and a 
damp, this tool is almost in a category 
by itself. Because it damps onto the 
work, hand pressure normally ap- 
plied to the handles is no longer neces- 
sary. A knurled knob at the handle 
end adjusts the jaw opening to the 
desired cl am ping pressure and a small 
lever inside the lower handle quickly 
disengages the tool. Locking pliers 
come in a variety of jaw designs in- 
cluding long, narrow jaws and 
straight jaws. The Vise-Grip model 
shown has a curved, toothed section 
for gripping irregular shapes and a 
wire cutter. Available in a range of 
sizes from 4 1 /; to 10 in, long, this 7-in, 
model costs about .$11, Contact Amer- 
ican Tool Companies, Inc,, 301 S. 13 
St., Suite 600, Lincoln, NE 68508. 

12. Electrical pliers— These light- 
duty pliers offer a host of features in 
one handy took Just below the finely 
serrated gripping end are a series of 
wire-stripping notches for 12- , 14 - and 
16-gauge wire. Next comes a knife 
edge for wire cutting followed by a 
crimper for splicing caps and termi- 
nals. Surrounding the central pivot 
are threaded holes for shearing five 
different small bolt sizes. Made by 
Stanley, this 5-in-l tool sells for about 
$15. Write to Stanley Toots, Division 
of Stanley Works, HOI) Myrtle St,, 
New Britain, CT 06050. 

13. & 14, TongMC-nnd-gronve pliers — 
For the ult i m ate in jaw- capacity, 
nothing matches these pliers. The 



jaws can be locked in one of several 
positions to suit the size of the work. 
The inside face of one of the tool 
halves has a series of grooves and the 
other half has a single tongue. By 
opening the pliers to their limit, the 
tongue disengages from the groove, 
the jaw opening size is adjusted and 
the tongue can be engaged in a differ- 
ent groove. The 12-in. model shown 
(about $13) features seven positions 
that vary the opening from Vt to 2 in. 
when the jaws are parallel. For small 
work, the 414-in. -long model (about 
$10) has three positions that range 
from 14 to Vi in. Tongue-and-groove 
pliers are available in a variety of jaw 
profiles. For more information, con- 
tact Channellock, Inc., Ftoxfii!), 
Meadviile. PA 16335. 

15. Wire- twisting pliers— These pliers 
are designed to easily and consistent- 
ly twist wire that is used in 
safety wiring — where wire is passed 
through a hole in a nut or bolt head, 
twisted and secured tn protect 
against loosening. Simply damp the 
ends of the wires in the jaws by grip- 
ping the handles and sliding the lock- 
ing collar down the central shaft, hold 
the tool by the knob on the end — and 
pull. Squeezing the handles releases 
the grip. "We've shown the knob in its 
extended position so you can see the 
helical inner shaft that does the job. 
The tool also features side cutters for 
trimming wire to length. Although 
they may not find a place in every- 
one's toolbox, those interested can 
contact Milbar Corp,, 530 Washing- 
ton St., Chagrin Falls, OH 44022. The 
suggested list price is $70. 

16. Brake-spring pliers — He re’s a spe- 
cialized tool designed to make the 
auto mechanic's life easier. Sure, you 
can get those brake springs off if you 
try hard enough. This tool, however, 
will do the job quickly without damag- 



ing the springs. Extralong handle* 
provide the necessary leverage and 
the specially shaped ends fit in the 
springs. These l2-in,-long brake- 
spring pliers cost about $13.50. Con- 
tact Old Forge Tools, 7750 King Rd., 
Spring Arbor, Mr 49283. 

)7. Hose-clamp pliers — The wire -ring 
clamps found on automotive vacuum 
lines and other hoses can be a nui- 
sance to open with ordinary pliers. 
These hose-clamp pliers are designed 
to solve the problem w ith special lips 
that engage the ends of the wire 
clamps. Open the clamp by squeezing 
down on the handles — a ratchet keeps 
the clamp open while you remove the 
hose. The tool coats about $6.50. Con- 
tact Sears, Sears Tower, Dept 703- 
PM, Chicago. IL 60684. 

18. Runl-nose slip- join! pliers — Al- 
though these may look like your gar- 
den-variety slip-joint pliers, they dif- 
fer in one small detail — the jaws are 
l>ent at about a 36° angle from the han- 
dles. Designed to reach where normal 
slip-joints fear to tread, they're not 
only handy where access is limited, 
but also for gripping flush to a sur- 
face, This too! sells for about $10, For 
more information, write to Cooper 
Tools, Box 728, Apex, NC 27502, 

19, Radiator hose pinch -off pliers- — 

There is a way to i ns tall anew thermo- 
stat or water pump on your car with- 
out completely draining all of the 
coolant. Simply secure these pinch -off 
pliers at the appropriate position on 
the radiator hose to block the coolant 
flow, This model features 2'A-in. -long 
pivoting jaws that remain parallel at 
any jaw opening and a ratchet that 
keeps the jaws locked. A release lever 
is mounted on the handle. These radi- 
ator hose pinch-off pliers retail for 
ahout $13. Contact Eaeeo/K-D 'fools, 
36-75 Hempland Rd,, Lancaster, PA 
17604. tec 
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HOWTO 
BUILD A 
ROUTER 
TABLE 



BY ROSARIO CAP0T05T0, 
Contributing Editor 



I Begfn router raWe's curotruCfiofi try rtp- 
plr>g and eft&KLtttlng pareldefeurd for top. 
Here, the irriier gauge gu kies tfw cut. 



2 On the outline pftf>erHeEttwtwlWi«t 
the router'j bsc using a template, straight 
bi t and accessory temptrt e gukfe. 



9 Remove template and finish cutting the 
recess. To ensure support for router,, cut away 
watte moving from from to back. 



O UR ROUTER TABLE pro- 
videa several ad vantages over 
working freehand with a router. 
Many times it’s easier to move work 
over a router table than to move the 
router over the work . With nearly 4 Vi 
sq. ft. of work surface, our table offers 
more aupjwrt than the router's base. 

Moving the workpiece over the 
muter table also eliminates the need 
for clamping the work. This is a great 
advantage when working with small 
pieces, which are difficult to clamp. 

We’ve incorporated a pivoting 
fence on our router table because it’s 
easier to adjust than a fence that 
slides in parallel grooves. Just pivot 
the fence, measure for the amount of 
cutter exposure and lock the fence 
down with a single C-clamp. Its miter 
gauge slot facilitates cutting half laps 
or tenons. 

Construction 

Begin construction by ripping and 
crosscutting the particleboard for the 
top (photo 1). Rip and crosscut the 
plywood strips attached underneath 
the top. Fasten these to the top with 
countersunk screws or nails and glue. 

Next, cut a %-in,-deep recess in the 
top for the router base. I used a 
straight bit guided by a template 



Thb sturdy router table feature a generous A Yj-iq.-ft. work surface. 



(photo 2). The recess can be cut free- 
hand, but it w r ould not be as clean. 

The template's diameter equals the 
diameter of the router’s subbase mi- 
nus the diameter of the straight bit 
and the template guide's offset di- 
mension, Tack the template in place 
and rout the %-in. groove that estab- 
lishes the outside of the recess. The 
recess is off center to allow more sup- 
port for a workpiece in front of the bit. 

Once the groove has been routed, 
pry off the template and finish cutting 
the recess (photo <J), Move the router 
side to side, from the front of the re- 
cess toward the back. This way, the 
router is supported during the cut. 

Now, bore the 2-in. -dia. bit clear- 
ance hole in the tabletop (photo 4), 
Bore the three holes for the screws 
that fasten the router base to the top. 

Add a finished look to the top by 
gluing on edge strips. We used Vi-Ln.- 
thick strips ripped from % birch (actu- 
ally, lviin. thick), but you can also 
resaw these strips from 1 '/4-in. -wide 
stock or rip some strips from the same 



plastic laminate Used on the top. The 
edging strips should be slightly wider 
than the thickness of the top so they 
can be trimmed flush with a block 
plane (photo 5) or a lam in ate- trim- 
ming bit in a router. 

Rip the plywood and hardwood 
parts for the base to size. Glue and nail 
the plywood uprights to the plywood 
panel sides (photo 7). Then, glue and 
screw the feet to the sides. Attach the 
hardwood cross support with glue and 
screws. Glue and nail on the hard- 
wood banding, then trim flush. 

Dry assemble the top and base 
right side up. Run a sharp pencil along 
the corner of the uprights to mark a 
guideline for the screws that attach 
the top and base. Bore pilot holes 
from underneath the top for the 
screws (photo 8). 

Cut the plastic laminate for the top 
about V» in, oversize in length and 
width. Apply a thin, even coat of eon- 
tact cement to the top and the under- 
side of the laminate. When the cement 
has dried, position the laminate over 
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the top using sticks or dowd ro<b 
(photo 10}. Pull these out, one at a 
Lime and press the laminate down. 

With the router table upside down, 
bore a hole through the laminate cov- 
ering the bit clearance hole. Also bore 
through the three holes for the screws 
that attach the router base to the top. 
Flip up the router table , drop the 
flush-trim bit through the hole and 
trim the laminate covering the bit 
clearance hole. Countersink the three 
acre wholes for the router base. 

Cut the groove for the miter gauge 
using a straight bit (photo 11 )+ Guide 



the router using a pair of fences 
damped across the top. 

Bit safety guard and fence 

The bit guard is designed for opera- 
tions where the fence isn't used. It's 
installed in the rear position for gen- 
eral work like edge shaping shown in 
photo 12. It's installed to the right of 
the cutter when making end cuts 
guided by the miter gauge. 

The mounting posts for the guard 
are hex bulls with the threaded por- 
tion cut off. Bore through the edge of 
the wood block, into the bolts for the 



1-in, brad that keeps the posts in the 
guard. Bore four postholes in the top. 

Rip and crosscut plywood for the 
fence. Attach, then trim the edging. 
Glue a wood block to the fence, a* 
shown, to shield the bit from behind. 
Bore the stopped 2-in. clearance hole 
in the fence for the bit using a 
Forstner or spade bit. Bore the holes 
near both end soft he top and the fence 
for the bolt that the fence pivots on. 

Round off the corners of the edging, 
sand and fill holes. Apply two coats of 
a brushing lacquer such as Deft Satin 
Finish to complete the j ob. m 




UiX4^2-GGL.r 
|2 ffEQD.f 

I/4X 3 1/2 X 8-U2' 
ACRYLIC PLASTIC 



ROUTER TABLE 

1 X 20 F ’WDE X IF UQNG 



I -3/8X 4 X Mf? 
HARDWOOD 



Tf4 X WBffCh 
EDGE BAND 



r BRAD 
\2 REOD.J 



O/TTES GUARD 



KOUTBIHASE 

MOUNTING 

HOLS 



3/4 X 2-1/4 X3M/2- 
BIRCH PLYWOOD 



3/4 X 1-3/4X31 1/2' 
filflCH PLYWOOD 



WDEIFX 3/4" 

MfTEK GAUGE GROOVE 



a i tr 



U 1**20X32' 
PIASTK LAMINATE 



C-CLAMP 



I/4XMI2' 
BIRCH EDGE 
BAND; ALL 
EDGES 



3/4 X 19 I^XJM/r 
PARTICLEBOARD 

3/4 X 1-3/4 X I*" 
PLYWOOD \ 2 REOD.J 

3/4 X I - 3/4 X 31-1/2" 
PLYWOOD ( 2 REQD | 

P ILO T HOLES FOfi 
T-l/2* NO. 1 2 FH SCREWS 



IJ4-2QX4-I/2" 
CARRIAGE SOLT 
WITH WASHER 
AND WING WT 



j'-dia 

H OLE 



1/4 X 3J4" BIRCH 
EDGE BAND 



S/B^DEEP RECESS r 5 
^ TABLE UNDERSIDE. 
DIA TO SUIT ROUTER 
BASE 



3/4X10X15-1/2" 
BiRCH PLYWOOD 
{2 HEOD J 



3/4 X 1-3/4 XICT 
BIRCH PLYWOOD 
[4 REDO. | 



4D FINISHING 
NAIL {TYPICAL* 



3/4 X 4-1/4 X 19-1/2 
BIRCH PLYWOOD 
|2 REOD.J 



ACRYLIC 
PLASTIC 

1-3/8 X 4X 7-1/2 1 
HARDWOOD 
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4 Bore through the center of recess tor rout- 
er bit dwance hole. Guide the 24n, hoiesaw 
by boring the pilot hole lint. 



5 Cut wood edging strips slightly wider 
than thick net] of top. Apply encfe lira then 
trim flush using the block plane. 




4 Apply front and tuck edging strips after 
ends are nailed and glued in plate. Trim flush 
with ends and round oft the comen. 




7 To construct base, glue and nail uprights 
to side panels, then attach feel. Trim the base 
edge* with hardwood edge strip*. 




0 bore rcrewtiolei In top from underneath. 
Gain clearance In the corners for the drill 
guide by supporting it on wood block. 




f Countersink the screwhofei In the top, 
and drive the screws through Into the base 
side panels and hardwood aossiupports- 




10 Move laminate into place, retting It on 
sticks. Starring at one end, remove one stick 
ata time until the sheet rests on top. 



N EW TOOL 

S ometimes in woodworking it 

seems that two hand* aren't 
enough, especially when damping up 
stock. The Quick Crip clamp is a bar 
damp designed for one-handed use. 
Hold the damp's pistol grip, ami 
press the release lever on the slidihg 
jaw. Slide the jaw against the stock 
and release the lever. Tighten by 
squeezing the pistol-grip handle. 

Quick Grip cornea in five jaw capaci- 
ties, from 6 m, to 36 in. and costs from 
321 to 134 (suggested list prices). It's 
sold at hardware stores and home cen- 
ters, For more information, contact 
American Tool, Lnc. ? 301 South 13th 
Sl. Suite 600, Lincoln , NE 58508* m 




f 1 After exceii laminate I* triitwwd off, cm 
the miter gauge slot In top. Guide the router 
between the two fences clamped to top. 




12 Hit safety Shield is used during router op- 
eratlom wfth fence removed- For edge shap- 
ing, use router bit with ban -bearing pilot. 
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Microwaves are generated in the magnetron, 
guide Transformer and capacitor convert household cur- 
rent to required AC and DC voltages. Microwaves 



HOW IT WORKS 

MICROWAVE 
OVEN 

BY THOMAS KLENCK. 

Associate Home 
and Shop Editor 
PM IJ lustrations 
by George Rekeck 

T HERE USED to be only 
one way to get food 
hot — -you put it in a hot plate. 

Not unly did the food get hot f 
everything got hot— including 
you if you got too close. Until the 
early 70s, this was the only way to go. 
Since then, however, a revolution has 
occurred. We"rc cooking food, boiling 
water and defrosting dinners in a 
small box that plugs into an ordinary 
wall outlet— and it doesn 't get hot. 

The box, of course, is the micro- 
wave oven. And, although it performs 
differently, it h s more closely related 
to conventional ovens than you might 
think. Whether you're cooking with 
electricity + gas, wood or microwaves, 
you're using a type of energy called 
electromagnetic radiation. 

This energy is in the form of contin- 
uous oscillations or radiating w aves of 
an electromagnetic field. Like sound 
waves, which can be generated at 
different frequencies to produce 
different pitches, electromagnetic ra- 
diation exists in a range of frequencies 
called the electromagnetic spectrum. 
Each frequency has a specific wave- 
length- — as the frequency decreases, 
the actual length of the wave gets 
longer (see chart on page 79). In the 



MONrrofl 

SWITCH 

same way that we can only hear cer- 
tain frequencies of sound, we can only 
see a small portion of the electromag- 
netic spectrum — visible light. We can 
also sense another portion that we 
can't see— heat. 

The molecules that make up all 
things around us are moving. This ac- 
tivity generates low-level infrared 
electromagnetic radiation. When the 
molecules vibrate faster, as in an elec- 
tric heating element of a stove or in a 
fire, infrared radiation increases. Ob- 
jects in the path of the radiating infra- 
red waves — oven walls, racks and 



pass through waveguide and are dispersed 
in oven by itlrref . Door and monitor 
Switch prevent operation if tfoof 
is open. Fuse protect! 
against over- 
roads and the 
Fan cooPs the 
magnetron. 



THERMAL 

PROTECTION 

SWITCH 

FAN 

MAGNE710DN 



TRANSEOflMER 

FUSE 



food — receive the energy and gain in 
heat. This is called radiant heating 
and is the traditional way that we 
cook food. 

Radio w aves are longer than infra- 
red. and between the two reside 
wavelengths called microwaves. Dur- 
ing the development of microwave 
radiation for communication purposes 
in the *40s, scientists accidently dis- 
covered that these high-frequency 
radio waves had unique and potential- 
ly useful properties. They could gen- 
erate heat in certain materials— 

materials with similar charac- 




RADIANT COOKING 



fna conventional oven, Infrared radiation 
strikes men surfaces and food to transmit 
heat, Heat moves to renter by conduct Ion. 



CONVECTION COOKING 




A convection oven works by circulating hoc 
air As in radiant coofclng r a PI surfaces be- 
come hot and heat conducts toward center. 



MICROWAVE COOKING 




Microwaves heat food to a depth of t In. 
Waves bounce off metaL but pass through 
dimes. Unheated aJrcooh food s surface. 
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teristicstothefood that we cook. The 
standard frequency that microwave 
ovens iige is 24*0 megacycles per sec- 
uftd* Because each wave has a positive 
and negative component 1 the mole- 
cules of food being cooked in a micro- 
wave oven are being jostled back and 
forth at twice that rate or 4.9 billion 
times each second. The length of each 
microwave is about 4W in. 

Microwave radiation doesn't affect 
ail materials in the same way. Just as 
light passes through glass, certain 
materials are relatively transparent 
to microwave radiation such as glass, 
paper and plastic. Metals, however, 
roll ect microwaves similar to the way 
that a mirror reflects light. This is 
why the metal cabinet doesn’t get hot. 
And, because the cabinet doesn't get 
hot, the air inside stays cool The see- 
through door panel is shielded with a 
fine metal grid — the holes allow light 
to pass through, but not the longer 
microwaves. 

Water, fat and sugar — common 
components of much of the food we 
eat — readily absorb microwaves. The 
radiat ion actually penetrates the food 
up to a depth of about 1 in. p depending 
on the density of the food and the 
amount that’s in the oven, However, 
because the air m the oven is relative- 
ly cool, the surface of the food loses 
heat giving the false impression that 
the food is being cooked from the in- 
side out. 

In a conventional oven p the heat ap- 
plied to the surface migrates to the 
center of the food through conduction. 
If the infrared energy is too high, the 
surface will bum before the inside is 
cooked. Because a microwave oven 
heals a larger mass of food through di- 
rect, high-energy radiation, the food 
is warmed more uniform ly and quick- 

VlSIBLF 

ULTRAVIOLET UGHT in*SaRED 




which move toward positive anode. Mag- 
netic Field causes circular path. Microwaves 
generate In resonator* s electrons pass by, 

ly without burning. However, the 
center of thicker Foods may not be af- 
fected by the radiation arid only be- 
come cooked as the heal conducts to 
the center. Controlling the energy 
level allows you to ensure that the 
outer layer of food won’t be over- 
cooked before the inside is done. 

Many mkrowave ovens are 
equipped with an additional heating 
method that duplicates the surface- 
browning nature of a conventional 
oven — convection cooking. Here, hot 
air circulates throughout the oven 
transferring energy by direct con- 
tact. It can lie used alone so the inside 
of the food is cooked by heat conduc- 
tion, or paired with microwave radia- 
tion for fast er cooking. 

The magnetron 

The heart of the microwave is the 
magnetron. This converts electrical 
energy to microwave radiation. To do 
the job, it uses low -voltage altemat- 
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ing current and high-voltage direct 
current. A transformer changes the 
incoming voltage to the required lev- 
els and a capacitor, in combination 
with a diode, filters out the high volt- 
age and converts it to direct current. 

Inside the magnetron, electrons 
are emitted from a central terminal 
called a cathode. A positively charged 
anode surrounding the cathode at- 
tract*^ the electrons. Instead of travel- 
ing in a straight line, however, 
permanent magnets force the elec- 
trons to Lake a circular path. As they 
pa** by resonating cavities, they gen- 
erate a continuous pulsating magnetic 
field, or electromagnetic radiation. 

After leaving the magnetron, the 
microwaves are routed to the oven via 
a waveguide or metal channel. At the 
end of the waveguide, a stirrer ro- 
tates and disjierses the waves w ithin 
the oven cavity. 

While the early microwave oven 
was a rather simple affair, today's 
unit can boast a variety of features 
that make high-tech cooking better I 
and easier. Rotating trays eliminate 
the need to periodically turn the food 
so that it's uniformly exposed. And, 
humidity sensors are being used to 
determine when the cooking is com- 
plete, Some new ovens actual ty smell 
the food to determine when it's done. 

Keep in mind that contrary to popu- 1 
lar belief, metal can be used in a mb 
crowave. Most of us have seen many 
units that come equipped with a metal 
grille or shelf, and the technique of us- 
ing a piece of aluminum foil to keep a 
certain section of the food cooler than 
Lhe rest is gaining popularity. Be- 
cause microwaves are reflected by 
metal, however, using deep metal 
pans will keep the radiation from 
reaching the food. Also, if not posi- 
tioned properly, the energy bouncing 
from the pan to the cabinet, can cause 
an electrical arc or spark which can, 
over time, damage the oven. So your 
best recourse is to follow precisely the 
manufacturer's recommendation for 
proper use. 

If your microwave oven stops 
working properly, do not attempt to 
repair it yourself. Even so much as 
disassembling the cabinet can be dan- 
gerous. Not only is there the risk of 
electrical shock — Lhe capacitor stores 
high-voltage current even when the 
unit is off and unplugged — but the 
cabinet seals that keep the radiation 
inside will be disturbed. It takes a 
qualified technician with specialized 
equipment to diagnose and repair a 
problem — and, to reassemble the unit 
so it's safe to use, M 
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EASY-TO- 

BUILD 

SAW- 

HORSES 

TEXT AND PHOTOS BY 
ROSARIO CAPQTGSTO, 
Conr nbuting Editor 

K| 0 HOME workshop is com- 

plete without y, pair of sturdy 
■ W sawhorses. However, most 
sawhorses are made of heavy 2x4&. 
We decided to show you how to build a 
pair of lightweight, yet strong, saw- 
horses using 1x3 stock. As an added 
bonus, these horses can be stacked. 
While these sawhorses will handle al- 
most any job, they’re not intended for 
scaffolding. 

Begin by crosscutting the 1 \3 stock 
for the hack, stretchers, braces and 
legs. Then, mark the angled notch at 
the top of each leg, as shown. We used 
ajlg to ensure fast, uniform notch cut- 
ting. The saw is guided by strips. The 
distance from each strip to the cutting 
line equals the distance frum the edge 

of the sabre ssw’r blade to the edge of 







the saw’s base. To make the 
end cut on each leg, space the 
saw away from the fence by 
hutting a small piece of plywood to the 
fence (photo 2). 

Begin assembly by gluing and nail- 
ing a 1 xS back piece to the top of a pair 
of legs. Use 3d (JWi-in,) nails. Nail a 
stretcher in. from the bottom of 
each leg. Repeat the process cm a sec- 
ond pair of legs. Next, glue and nail 
the two halves together (photo 4), 






Sawhorse is simple. rugged- lightweight and 
easy to bul Id. You can build It from IneMjpen- 
ilw 1x3 softwood slock. 

supporting ibe hack on h wood block. 
Complete Ibe assembly by gluing and 
hail mg the side braces. 

Stand the saw horse on a bench and 
mark a eutline across each leg- Ele- 
vate the pencil by running it along a 
wood strip or slide the pencil aleng on 
a block of wood. Cut the legs on this 
line m the horses will sit flat. lit 



View Is t op end or 1x3 leg with layout lines 
for notch. Mark .angled lines using a sliding 
bevel gauge wl With a protractor. 




1 Once Fegp are cut. fasten one back piece 
to the top of the legs with 3d nalb and glue. 
Attach stretcher In same manner . 



1 Guide saw with Jig whl Fe cutting notch in 
top of leg. Sequence of cuts U not Important. 
Hold the taw firmly against the sir ip*. 




4 Join together two halves by nailing and 
gluing together two hack pieces. Support 
the hack on woodblock while narNng. 



2 Plywood Filler piece butted to cross strip 
positions the saw to make leg top cut- Keep 
the saw Fevel to avoid tipping offjlg. 




1 Mark legs for end [rimming by standing 
sawhorse on flat surface and marking JmH 
line. Elevate pencil on wood strip. 



Hi i 



POPULAR MECHANICS* SEFTEMBEfl 1 989 







Powerful plunge 
routers have always 
been beyond the grasp 
of budget-conscious 
woodworkers. 

That is, until Skil 
handed them the new 
Model 1835. 

This versatile tool 
combines smooth 
plunging action with a 
powerful 1% H.R motor 

It has an adjustable 
depth stop for fine tun- 
ing. Big easy-to-gnp 
handles. Convenient 
wrench storage slot. 

A compartment that 
holds 3 bits. 

And a price tag 
that’s under $100. 

Give your technique 
the technology it 
deserves. Grab the Skil 
1835 Plunge Router 
And grab a real bargain. 

SA(/l 



4 



u !9lu>. . Ski! Qirporuliun, 
Subsidiary <st Emmrm Ehxtrir < o., 
-1390 U Aivniie, 

ChkvgH IL 60046. « OmSkitO m 








mui 


/ m / J / 

A W J m / 


f/JtltJHWfn 


j t 

j /. 



) j* £ § 


f j i & 


f -f ; f 


iWifl 







THE BETTER HOME 

# 

How To Troubleshoot 

A WATER WELL 



BY MERLE HENKENNJS; PM illustrations by Don Marines 




T HERE ARE roughly 13 mil- 
lion domestic water wells at 
work in the U.3. today. And 
while these systems are generally de- 
pendable, they can act up periodical- 
ly. It s a just in the nature of the beast. 
When a major component does fail, 
it’aagood idea to hire a professional to 
make the repair. Rot most wdl sys- 
tem problems are minor and can cost 
little or not King to fix. Learning Loapr 
proach the problems symptomatically 
m the trick, and not a complicated 
trick, once you gain a general under- 
standing of how water welb work. 

To begin, there are four basic wefl 
types in use today, three are fairly 
modern and one is a holdover from 



earlier times. They are most easily 
separated by their pumping mecha^ 
nhm§; piston pumps, ringk-dfOp and 
double-drop pipe jet pumps and sub- 
mersible pumps. Piston pumps can be 
located either at the surface or inside 
the well casing, jet pumps are always 
at the surface and submersible pumps 
— as their name implies — are always 
positioned inside the well casing, sus- 
pended within the water table. 

Piston pumps 

Because few piston pumps have been 
installed since the 1950s, we p U focus 
on the other types. B ut a fe w w urds on 
these great old pumps is in order. A 
piston pump is nothing more than a 



suction pump. Water is drawn into 
the pump cylinder by means of a mov- 
ing piston that is Hi Led wills leather 
seals which hear against the cylinder 
walls. In the old days, and today as 
well, many of these pumps were driv- 
en by windmills. The piston is con- 
nected to a rod that extends up 
through the well casing and is at- 
tached to the shaft driven by the wind 
against the windmill^ characteristic 
paddles. A check valve within the pis- 
ton holds the water in place while an- 
other stroke pu lls more water into the 
cylinder and up the riser pipe. With 
each stroke more water is raised until 
it finally spills from the riser at the 
surface. In this application the piston 



POPULAR MECHANICS * SEPTEMBER 3 9B9 



S3 




THE BETTER HOME 



cylinder is submerged within the wit- 
ter well casing. 

Piston pumps can also be located at 
the surface, either In the form of a 
classic hand-operated pitcher pump 
or in an electric version that features 
u cast-iron flywheel. These surface 
models function in the same basic way 
as the submersible piston pumps. 

Jet pumps 

As mentioned earlier, jet pumps come 
in two basic types: single-drop pipe 
and double-drop pipe. Both are locat- 
ed on the surface and operate by suc- 
tion, so they are capable of lifting 
water only from shallower wells. 
They also need a continuous prime to 
work, which means the drop pipe or 
pipes plus the pump cavity have to be 
full of water in order to pull up more 
water. This prime is held by a foot 
valve ss shown in the comparative 
drawings on page 85. 

When the pump is turned on, the 
prime water is pushed through the 
pump. by impellers and new water is 
pulled up behind the prime water. 




1 To test rdiy twitch, Kt ohimnef er on 
Rxt icale and touch probes to terminals- No 
movement of arrow means bad switch. 




4 Adjust nut on low-pressure spring in 
same way. Then turn on, ran pump th rough 
full tyilc and note pressure readings. 
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| The suction of a jet pump is further 
enhanced by an ejector. On single- 
drop systems, this ejector is located in 
the pump. Viewed simply, the ejector 
is nothing more than a restriction that 
boosts the velocity of the water pass- 
ing through the pump. This creates a 
continuous vacuum that increases the 
lifting power of the pump. 

On double-drop systems, the ejec- 
tor Is located at the bottom of the well 
and connects the two drop pipes. Wa- 
ter is drawn up through one pipe and 
once it gets to the pump, a portion is 
diverted into the second pipe. As the 
return water drops down this pipe, it 
passes through the ejector which cre- 
ates even more pressure and greater 
lift in the suction pipe. 

Because jet pumps are surface 
mounted, they must always fight the 
opposing forces of head pressure 
— the relative weight of a column of 
water— and atmospheric pressure. 
As such, their lifting power varies 
geographically. A single-drop pump 
may be able to lift water only from a 
20-11, -deep well in the mountains, but 




2 To test capacitor, leave ohmmeter on 
jame fitting and touch probes to termi- 
nals. No arrow movement means It a bad. 




I Clean hoih sen of points with small file 
or matchbook cover. Remove any filings, 
then re- gjp points to proper specKflceUor?- 



could lift up to 30 ft. of water on the 
plains. A 2-drop syatem does substan- 
tially better, with many being able to 
lift water from HK) to 120 ft. deep. The 
design of the ejector is another vari- 
able with jet pumps; the smaller ite 
restriction, the greater its lift. 

Submersible pump* 

fn these systems, the pump is sus- 
pended directly in the aquifer. The 
pump itself contains an impeller that 
is powered by a sealed electrical mo- 
tor. When the pump luma on, it sim- 
ply forces water up the drop pipe and 
into your home. A submersible pump 
is generally considered the most prob- 
lem free. But it does have one major 
drawback: If a pump motor does bum 
out, you have to hire a professional 
with a truck-mounted derrick to re- 
trieve and service the pump. This pro- 
cess is commonly called pulling the 
well and can be quite an expensive op- 
eration, especially if costly plantings 
and other landscaping are in the way. 

As you might expect, submersible 
pumps tend to be found in geographic 




1 To repair drift In pressure switch, re- 
move cower and tighten nut on top of high- 
preuLir spring at Jradi one full turn. 




t If you have to replace pre«u re switch, 
remove old switch end Install new one of 
tavtw rating. Attach wires accordingly. 
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dusters depend- 
ing on the depth 
of the regional 
aquifer. For example 
in the Southwest and 
some mountainous ar- 
eaa N the water is com- 
monly several hundred 
feet deep. Neither pig- 
ton pumps nor jet pumps 
can work in these areas. 



Pressure tank foot valve 
end switch 

The pump may well deliver the water 
buL it's tne pressure tank and pres- 
sure switch that make the system 
work in your home. These two compo- 
nents are common to just about every 
well system and they account for most 
of the performance problems that well 
owners encounter. Before going into 
pressure-related service problems, 
let's first Lake a brief look at how this 
end of the system works, 

A pressure tank is often just a gal- 
vanised steel tank with an air-injec- 
tion valve at its top Or bottom. 
Threaded into the side of the tank, 
near the bottom, is a brass tee that 
ha* several ports. The two ends of the 
tee connect the well piping and the 
house piping to the tank. A pressure 
switch, pressure gauge and drain 
valve are often threaded into this tee 
as well. Though in many cases, one or 
all of these are located elsewhere. 
Their indi vidual position makes little 
difference in their performance. 
When the system is newly in- 
stalled, the air inside the tank is com- 
pressed against the top of the tank by 
the water pumped in from the well. 



SINGLE-DROP 
JET PUMP SYSTEM 



DOUBLE-DROP 
JET PUMP SYSTEM 



SUBMERSIBLE 
PUMP SYSTEM 



A ! I J 
CASING 



EJECTOR 



VALVE 



The contents of the 
tank, then, consist 
of two layers; one 
liquid and the oth- 
er compressed air. 

When amount of 
water is drawn 
through a faucet, 
the air in the Lank 
expands to displace 
the departed water. 

Because of this, the 
pump ifi not activat- 
ed each time water 
is used but only after a substantial 
drop in tank pressure. This reduces 
wear and tear on the pump. 

Tank pressure is indicated by the 
pressure gauge and monitored by the 
pressure switch. Pressure switches 
are calibrated to turn on the pump at 
one pressure and to turn it off at an- 
other. A 20/40 switch, for example, 
starts the pump when tank pressure 
drops to 20 psi and turns it off when 
the pressure reaches 40 psi . 

Electrical problems 

If you have water one day and don’t 
have it the next, remember the obvi- 
ous. As any well specialist will tell 
you, a good share of service calls 
amount to little more than blown 
fuses or tripped breakers. The reason 
for this is simple: Electric motors re- 
quire up to eight times more amper- 
age to start than to keep running. 
Because of this increase in demand, a 
momentary start-up overload will oc- 
casionally trip your breaker or blow 
your (use. 

The only pumps not plagued by 
start-up overloads are those with ca- 



pacitors built into 
their wiring sys- well 
terns. A capacitor casing 
builds and stores amper- 
age and releases it during 
motor start-up, thus pre- 
venting the fuses or break- 
ers from blowing. You'll 
know r a capacitor system if 
you have a sepa- 
rate control box 
near the pressure 
tank. If this type of system 
repeatedly trips breakers, 
then test across the relay 
switch with an ohm- 
meter (Fig, I). Also 
teat across the capacitor 
(Fig. 21. With the needle 
set to the Rxl scale — for 
both tests — the needle 
should jump forward and 
then settle back when you 
touch the terminals. If the 
needle doesn't respond, as- 
sume a defective component and re- 
lace the relay switch, capacitor or 



pJacs 

both 



as required. 



Pressure switch problems 

The two most common pressure 
switch problems are drift and fouled 
contact points. In the first instance, 
the springs over the pressure-sensing 
diaphragms weaken with age, allow- 
ing the entire pressure range to drift 
upward. When this happens, the 
pump is likely to operate continuously 
or much longer than it normally does. 
This happens because the pump must 
build a higher level of pressure in the 
tank before satisfying the high-limit 
requirements of the switch. If this 



POPULAR MECHANICS • SEPTEMBER IWf 



as 





THE BETTER HOME 





? If rank 1 4 wafer logged, add air Through 
ihlffcr valve. U ic tornpr pssed air. bicycle 
pump or drai n tank completely and refill. 

drift is beyond the pressure generat- 
ing capacity of the pump, the pump 
will run until it overheats and mps a 
breaker. 

To treat this problem, shut off the 
power to the pump and remove the 
pressure switch cover. You 1 !] see two i 
vertical springs with nnU holding 
them in place. If you lack manufactur- 
er's instruct ions for the switch, as- 
sume that the longer spring controls 
the high limit. Using a small wrench r 
turn the nuts on top of both springs 
downward to compress the springs 
more (Fie. 3 and 4), Turn on the pow- 
er, then draw Home w r ater from a fau- 
cet to allow the pump to operate j 
through a complete cycle. Watch the 
pressure gauge and note the cut-in 
and cut-out pressures after your ad- » 
justment. The switch cover should 
have the recommended high and low 
pressure ratings for your switch 
printed on the manufacturers label. 
Repeat the adjustment process until 
you obtain the proper ratings. 

The second most common switch 
problem is simply one of maintenance. 



1 Check tank welds and snifter vatvv for 
air Iraki by cover ing surface with soapy 
water and checking for air bobbin. 

The switch contains contact points 
similar to those found in the distribu- 
tors of older cars. When these points 
become fouled, resistance is created* 
which creates heat, which in turn 
trips the breaker. 

To solve this problem, shut off the 
power, remove the Switch cover and 
file the closed points behind both 
springs with a small point-gapping file 
□ r the striking surface on a match book 
CFig.5), Wipe away any filings and 
other din. Then turn on the power 
and check the pressure ratings 
Through a complete pumping cycle. To 
get fche proper ratings, you may have 
to adjust the gap somewhat. 

If the switch fails to operaLe prop- 
erly after the spring and points ad- 
justment^ it’s time to replace lL with 
one of the same pressure and voltage 
ratings (Fig. 6), To do this, simply 
shut off the power, drain the tank, 
undo the wires and unthread the old 
switch. Install the new r one. Then turn 
on the power, check the pressure 
gauge through a complete cycle and 
adjust the springs if necessary. 



V If y&urjrt pump system has priming nut 
above welt cap. remove nut and All pJpe 
with water. Then reinstall plug. 



TO Remove printing plug on top of pump 
and poor Witter |n|p cavity unill J| Over- 
Howl Reinstall prugand t ighien securely. 



Waterlogged tanks 

As mentioned earlier,, your pump 
doesn't come on every time you draw 
a glass of water because part of the 
tank contains compressed air. Even- 
tually, however, some of this air will 
be carried out with the water. Also 1 in 
some eases, a pinhole leak in th° tank 
will allow the air to escape. When the 
air is reduced or gone, the tank is 
ferred to as waterlogged, This causes 
the pump to turn on often and shut off 
early which shortens pump life. 

If your tank has an airdnjection or 
snifter valve, simply add more air to 
the tank using compressed air or even 
a bicycle pump CFig.7), As a rule of 
thumb, the pressure of the ai r you add 
should be 2 to 3 pounds less than the 
cut-in pressure of your switch. 

If you don't have a snifter valve, 
simply drain the tank, w r hich will al- 
low- more air to come in. Then refill the 
tank with water and you should be 
back in business- If a waterlogged 
tank is a frequent problem, however, 
suspect a tank leak, either ai the snif- 
ter valve or on the surface particular- 
ly W 1 here the tank h as bee n we Ided . To 
lest fora leak, add more air, then 
sponge a rich mixture of liquid dish- 
washing soap and wurm water onto 
the tank. If you see bubbles coming 
from the snifter valve, replace it. If 
you see bubbles on the tank, you'll 
want to replace the whole tank, 

Reprinting 

As mentioned before, most of your 
well troubles will be associated with 
the electrical or pressure systems. 
This is particularly true if you have a 
submersible pump w r hich is generally 
troublefree. Jet pumps, on the other 
hand, can lose their prime. When this 
hapi>efi5 r the pump will run continu- 
ously but deliver little or no w ater. 
Luckily, repriming a jet pump is a 
quick fix. Youll find a prime nut on 
the pump and usually another one on 
the drop pipe— or one of the drop 
pipes — at the top of the well casing. 
Unthread these nuts and then simply 

E our pure water down the well until 
oth openings overflow'. Because the 
drop-pipe opening — if you have 
one — will be tower than that of the 
pump, fill the drop pipe First (Fig. 9), 
cap it off and move to the pump (Fig, 
10). When the pump opening over- 
flow's,. cap it off and restart the sys- 
tem, If the pump once again loses its 
prime soon after starting, assume 
that there's a clog in the foot valve. In 
this case, Lhe drop pipe — or pipes 
—need to be pulled and the foot valve 
cleared or replaced. nc 
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How To Install A 

FREEZE-PROOF 

SILLCOCK 



BY MERLE HENKENIUS; PM Illustrations by George Retseck 






ation, the plumbing hardware indus- 
try introduced frost -proof sillcocks. 
These are equipped with extralong 
stems. The end of the stem reaches 
far enough inside the house so water 



t Begin (retaliation by using a tubing cut- 2 Remove the oldilllcock from outside, by 
ter to cut supply Pine to the old sirirack. unscrewing two flange inevn from aiding. 



is shut off well away from where it 
could freeze. 

Homeowners who thought they 
were safe with frost-proof sillcocks 
have left garden hoses attached to 
them only to have the sillcock burst 
during a cold snap. A vacuum may 
form from leaving the hose attached, 
preventing the sillcock from draining. 
This led to the development of the 
first freeze-proof sillcock. Freeze- 
proof sillcocks let air into the faucet 
through an opening called a vacuum 
breaker. This ensures the sillcock 
drains regardless of whether a hose is 
attached. Some also have a drain hole 
separate from the nozzle. 

Freeze -proof sillcock* have stems 
from 6 to 30 in. long. The latter is for 
installations where the sillcock is 
placed on a wall cantilevered over the 
foundation. A typical 10-in. freeze- 
proof sillcock costs about $24. 



S ILLCOCKS, also known as out- 
door faucets or hose bibs, have 
come a long way in recent years. 
They have evolved into a freeze-proof 
design that eliminates the need to 
drain them in the fall. 

Virtually every homeowner in 
northern climes is familiar with the 
fall ritual of shutting off water to the 
house's sillcocks, then draining them. 
This prevents the water in the sillcock 
from freezing and breaking it. 
Freeze-proof sillcocks eliminate this 
ritual because they are self draining. 
You can even leave your garden hose 
attached to them year-round. 

Freeze-proof sillcocks can replace 
standard sillcocks without major 
retrofitting. Because of this, they can 
be installed by someone with modest 
plumbing skills and a modest tool kit. 

Sillcock evolution 

In moat homes built prior to the 
1960a, sillcocks were little more than 
surface-mounted shutoff valves. Wa- 
ter flow to them was controlled by a 
shutoff valve installed well inside the 
house, to reduce the danger of it 
freezing. 

Many a homeowner busy with other 
fall activities, however, forgot to 
drain the sillcock. To remedy the aitu- 
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A Puth me siJJcock Into the end of the cut 
tutfng, ^acouplln^ Ij ntcejufy fo/ Joint. 



J Level freeze -proof lUkock. Attach to 
siding by driving in flange art ws. 



1 Hold solder Above joint and heat ham 
below until solder mePti and fills Joint. 



1 With water line cut, limply pull out old 
itllcock and length of pipe attached to I t. 

Installation 

You may find the original sill-cock was 
i nstailsd with iron or copper pipe. The 
former U slightly more difficult to re- 
move and replace than the latter. 
Since copper is the more common of 
the two, at's the one we've shown. 
Also, once iron pipe ig removed and 
the fittings are installed Lo connect 
copper pipe to it, the installation is the 
flame for the two types of pipe. 

In either case, shut oft water at a 
point before the valve that controls 
the water flow to the sillcock. If you 
just shut the valve that feeds the sill 
cock, you won't be able to remove the 
valve. Open the sillcock, and drain 
that section of pipe. 

With copper pipe, cut the supply 
line before the valve with a tuning 
cutter {Fig. 1). Remove the screws 
holding the sillcock to the house's sid- 
ing. Pvdloutthesilkock. 

To remove a sillcock installed with 
iron pipe, remove the screws holding 
the sillcock to the house s siding. 
Then, using two pipe wrenches, re- 
move the interior valve and connect- 
ing pipe. Fasten one wrench to the 
pipe connecting the valve to the sill- 



* Prepare supply line fpr soldering by pol- 
JirHng eway tarnteh with steel wool. 

cock. Fasten the second wrench to the 
valve, and slowly turn the pipe out of 
the valve. Keep one wrench on the 
valve and move the second wrench to 
the pipe on the other side of the valve * 
Carefully turn the valve off the end of 
the pipe. 

With iron pipe, thread an iron cou- 
pling to the supply line and thread a 
copper adapter into that. Wrap the 
threads on both fittings with Teflon 
tape to ensure a leak- proof joint. In 
areas with high mineral content in the 
water, use a dielectric union to con- 
nect the iron supply line to a length of 
copper tubing that will receive the 
sillcock. Such a union will prevent 
electrolytic corrosion caused by join- 
ing dissimilar metals. 

Now the procedure is the same for 
both copper and iron pipe. Push the 
sillcock m from the outside of the 
house, but don't screw it in place. 
Measure the distance from the adapt- 
er or the cut end of the copper tubing 
to the sillcock. Cut a connector piece 
of copper pipe to suit. If the sillcock ia 
long enough , all that may be neces- 
sary is to fit the end of the sillcock 
over the supply line (this will depend 



V Apply rHjncorraxIve Nu* to end of the 
cut cubing ind end of the new illfcock . 

on the sillcock and the hardware you 
use to connect to the feed line). 

Clean all connecting surfaces with 
steel wool (Fig. 4) or emery cloth, and 
apply flux to the ends to be soldered 
(Fig. 51. Push the joints together. Be- I 
fore sweating the joints, check that 
the run of pipe leading to the sillcock 
slopes slightly downhill. If not, lift: the 
run of pipe using pipe hanger strap, 
Nail the strap into a floor joist, wrap it 
around the pipe and fasten it with a 
small nut and bolt. You may have to 
nail a scrap block between the door 
j oisLs to position the pipe hanger tape. 

Next, level the sillcock if the nozzle 
is mounted next to the handle (Fig. 1) 
and plumb it by eye if the nozzle is be- 
low the handle. Screw it Lo the siding. 
Back off the sillcock 1 s handle so the 
washer on the stem’s end won’t get 
burned when you solder the joints. 

Back inside, hold the solder above 
the joint, and heat the joint from be- 
low until the solder flows into the joint 
(Fig. 3). Quickly wipe the joint with a 
dry doth to remove any solder globe 
and enflure a clean, bright joint, Turn 
on the water, check for leaks, and 
you’re done, l*t 
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Homeowners'Clinic 



BY NORMAN BECKER, F.E., Contributing Editor 



Emergency Escape 

I’m thinking of converting my third- 
floor attic area into a bedroom. Is 
there anything 1 should be particular- 
ly concerned about? 

JOELK. PRIED 
SPRING VALLEY, NY 

your main concern should be to pro- 
vide a safe exit in case office - Usually, 
there is only one stairway to the attic . 
If a fire develops in the floor below, 
the stairway may not be safe to use. If 
there is no exterior fire escape from 
the attic, then a rope or folding lad- 
der should be provided. 

Several manufacturers offer col- 
lapsible ladders designed for this. 
The JOMY Safety tedder Co., Box 
1 758, Boulder, CO 80302 makes a 
UL -approved retractable aluminum 
ladder that folds into a compact tube 
shape For information, call (8001 
255-2591. 

Also, the window opening must be 
large enougk to permit easy escape. 
Some municipalities require a mini- 
mum open height or width of 18 in. 
and a total minimum open area of 4 
sq. ft., and the bottom of the opening 
must be no more than 42 in. above the 
finished floor. 

Check with your municipal build- 
ing department for the specific regu- 
lations in your area. 

Before beginning construction, 
you or your contractor must get a 
building permit. And you should ad- 
here to all applicable building and 
electrical codes so you can obtain a 
Certificate o f Occupancy (CO J for the 
new room. 

Ultrasound Survey 

We received letters from across the 
country responding to our request in 
the .February * 89 “Homeowners* \ 
Clinic" (page 81) for readers who use 
ultrasound insect repellent to write in 
and tell us of their experiences with 

them. Here's a sampling of the re- 
sponses from our readers: 

For the past seven years, we have 
kept an ultrasonic device operating 
full time in our kitchen. We have had 
no serious infiltration of bugs since 

then. Since our neighbors report 
problems with ants, and since we 
have none, we credit the device with 
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A window that urves as a fire escape. In a 
converted sttk. b required to be Wg enough 
to allow for e ufe exit 



discouraging them. As for now, we 
are believers! 

ED MICKEY 
LNDIANTOWN, FL 

I have two ultrasonic pest repellers, 
one in the kitchen and one in the bed- 
room. When we first bought this 
house, we had a lot of spiders and oth- 
er insects. Since using the pest repel- 
iers, we have not had spiders, ants or 
even mice. It doesn’t happen over- 
night; it takes a little time, so don’t 
give up. 

(CDEKORTE 
HAWTHORNE, NJ 

I have had an ultrasonic repel ter for 
two years and think It's great. I live 
out in the country, and every year 
when the weather starts to get Cold, 
the Held mice start to move in. Since 1 
have had the ultrasound unit, 1 have 
not had even one mouse move in. I 
also had a problem with tiny spiders 
that ha$ stopped, 

LINDA CAULDEK 
ROCKINGHAM, NC 

i have used two ultrasonic pest repel 
lers for rodents and insects with great 
success. Some units work and others 



don’t because the frequency must 
vary constantly or the pest can adapt 
to it. If it varies, the pest can’t adapt 
and leaves for a quieter location, 

I have also found that the device 
must be placed so the sound waves are 
not obstructed. Don’t set it behind a 
box or appliance and expect it to 
work. 

N.N. JONES 
LEXINGTON, KY 

The respondents said unanimously 
that ultrasonic devices are helpful in 
repelling, but not kilting, insects and 
rodents. 

Dr. George Rambo of the National 
Pest Control Association wrote to say 
that he has seen testimonials to ultra- 
sonic repellers, but added that there 
are no scientific studies supporting 
ultrasonic pest control. Until there 
are scientific studies supporting the 
devices, he said, the NPCA will not 
advocate their use. 

Water Alarm 

We have a problem with an aging wa- 
ter heater. Its location is such that if it 
were to leak, it would flood the carpet 
in a first-story apartment. Is there an 
alarm that could warn the house’s oc- 
cupants in case of a leak? 

PAULBOLSTAD, 
PIEMO BEACH, CA 

Automated Light Technologies, 
Southbridge, Massachusetts, makes 
a device called Floodhaund Water 
Alarm that provides early warn ing of 
a teak from a water heater, plumb- 
ing, sump pump and so on. 

The battery-operated device con- 
sists of a sensor and an alarm sepa- 
rated by a 6- ft. wire . Up to 50 ft. of 
wire c an be spliced in to extend the 
distance between the sensor and 
alarm- With a fresh battery, the 
alarm will sound for about 12 hours. 
The alarm costs about $35 and is 
sold a? home centers and hardware 
stores, 

" 1)0 YOU HAVE A HOMF.. MAINTENANCE 
DR REPAIR PROBLEM? 

Just ask Norman about if, Send your quahoi to 
Homeowners* Clinic, Popular Mechanic* r 224 
West 57th Si., New York, NY 10019. Whit* letter* 
cannot he answered iiulioidatdly, problem* of gen* 
eral interest witl be dtsewtaed m the column. For 
r nnfr h^imr ■ repair and tna tnlanance help, 

Htffrtr Care Guuh‘, $2.45 postpaid Sr md your* or - 

fi? Popular Muthanica, Bar 1014. &odi#£iiy 

Slulitrn , N*in NY !QW1 . 
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THE BETTER HOME 



Appliance Clinic 



BY STEVE TOTH. Contributing Editor 



No-Draln Dishwasher 

i have a Sears dishwasher model No. 
587. 703203 p aerial No, 17978160885. 
After washing the dishes, about 4 or 5 
quarts of water remain in the bottom 
of the machine. Could you offer some 
advice on what to do? 

JOSEPH NADOLSKJ 
PHILADELPHIA. PA 

The drain hose could be restricted, or 
the blades on the lower impeller 
might be broken . To check these, dis- 
connect the power and remove the 
lower dish rack. Unscrew the nut on 
top of the lower spray arm and re- 
move the arm. Soak up any standi ng 
water with a sponge. 

Close the door and remove the low- 
er access panel at the machine *b front. 
Place a shallow pan under the motor 
and pump assembly to catch water 
i left in the pump housing, and remove 
the drain hose 

Check the drain hose for restric- 
tions by pouring water down it. If you 
find a restriction that you can't free , 
replace the hose . 

Next, check the /oLt'i?r pump impel- 
ler . Possibly, a piece of broken glass 
or simitar material found its way 
down to the impeller and broke a few 
impeller blades. Remove the screws 
that hold the cone-shaped upper 
pu mp ho using in place r and carefully 
lift the housing off the pump. Remove 
the upper impeller by unscrewing the 
% e -in r securing screw in the center. 
Remove the macerator blade and the 
plastic spacer that's held in place 
with two screws. Lift, out the impeller 
shroud and steel pump plate. 

Now you can inspect the lower im- 
peller blades and the lower pump 
housing. If the impeller is damaged, 
you r U need to replace it along with the 
water seal directly underneath , 
These parts are available in a kit that 
includes both impellers, macerator 
blade, water seal, seal shim gauge, 
O-ring, washer and step-by-step in- 
structions. The kit (part No. 808968) 
costs about $13 and is available from 
any Sears pam or service center 

If the impeller is okay , inspect the 
plastic finger or vertical fence pro- 
truding from the lower pump hous- 
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ing. If this is damaged , the amount oj 
mater pumped out wilt be reduce ■ 
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A plugged drain note or broken Impeller 
blades, could result In excessive water left In 
die bottom of the dldiwaiher. 

The pump housing is Sears part No. 
807711 and it costs about $12. 

Shaver Screen Search 

Do you know where 1 can get a re- 
placement screen for my Ronson mod- 
el C-F - L electric shaver? T. LOU IE 

LASH AM, ME' 

Yes, write to Ronson Service p 3533 
Ocean Vieid.' Blvd Glendale, CA 
91208. Send a check or money order 
for $6.95 plus $ 1 for postage along 
with a note stating that you need a re- 
placement screen for your model C- 
F *L shaver. Ronson Service also 
stocks parts for many other Ronson 
s mall appliances . 

Fridge Care 

My U^E a refrigerator has the con- 
denser and fan at the bottom under 



the front grille. I'd like to by the unit 
on its side so I can clean the condenser 
coils from underneath. Will bying the 
fridge on its side cause any problems? 
Are there any precautions that I 
should be taking? 

BARRY ASHBY 
LOMPOC r CA 

Laying your GE. fridge on its side 
won’t harm it, but you should take 
some precautions * 

First t unplug the unit. Remove 
shelves and drawers from inside of 
the refrigerator and freezer. Remove 
the bottom grille for access to the de- 
frost water drain pan and condenser. 
Carefully remove the drain pan— it 
may have water in if— and dean the 
pan. Some newer models have nonre- 
movable pans. In this case, sponge up 
the water and wipe out thoroughly. 

Use a vacuum cleaner with a crev- 
ice attachment to remove as much 
dust as possible from the condenser 
coils. G.E r sells a condenser coil 
cleaning brush that’s helpful in get- 
ting at the condenser's hard-to-reach 
i areas It's part No. WX 14X51 and 
costs about $6. 

Tape the doors shut and place a 
blanket or drop cloth on the floor to 
protect both the refrigerator cabiriet 
and the floor. Fou can lay the unit 
down on cither side. However, if the 
condenser is clearly to one side „ then 
lay this side on the floor. Do nof run 
the refrigerator white it's on its side. 

Underneath f you’ll find fiberglass 
sound insulation. Do not pull it out or 
knock it loose— once loosened , the in- 
sulation could get into the fan and 
black the airflow through the con- 
denser coils. W hen you J re done clean- 
ing the condenser , raise the 
re/’rs^erafor back up, insert the 
shelves and drawers . and plug it in. 

Readers with other brands of re- 
frigerators may have to leave the unit 
in the upright position for a few 
hours after cleaning before plugging 
in. Check with the manufacturer for 
the appropriate waiting period- ¥§€ 

l>0 YOU HAVE AN APPLIANCE PROBLEM? 

Jiuf ajfc Sfrvr aiwuf if Send your question, aioTtg 
i with the ftuxW and serial numbers, to Appliance 
Chnic, Popular Mechanics, 224 West 57tk St T 
New York, NY 10019. While ietlert cannot he on . 
sumred individually, problems afgensml interest 
will i be discussed in Ine column. 
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r uggedn ess to wi th stand all weather 
conditions. And glove-sizu handholds afford a 
comfortable, sure grip. The rail is available in 
three different lengths tn suit almost every 
jab situation. 

Who Should On SmrfLovoi 



Contractor 


Homeowner 


Builder 


Carpenter 


Job Inspector 


Engineer 


Roufor 


Architect 


Machinist 


Mason 


Re modeler 


Teacher 


Plumber 


Cabinetmaker 


Hobbyist 


Croat Laval at a Oml 


1 Value 



Introducing the SmnrtLever— the first 
"self-balancing" professional level with 
n built-in electronic measuring system. 



SmartLevel is tike no other professional level 
available today. SmartLevel actually calculates 
and displays the exact iodine o£ ary surface. 
For (he tint time, you can take precise 
meawremciits bora dead level to plumb — 
and he assured that (rvery reading will be 
precisely accurate. 

With this one dependable fool, you can set 
concrete forms, drainage lines, dour frames, 
the pitch of a roof, kitchen cabinets — even 
a radial arm saw. You will work faster and 
smarter, because measurements will be 
qukk, exact, and precisely accurate. 

Mhivk Any Slop # Not Wry* 

SmartLevel can measure the slope of any 
surface four ways — in degrees, percent of 
slope, rise and run En inches per fboL, and a$ 
a simulated bubble. And you can adjust the 
accuracy of the reading from 1/2 degrees for 
rough work, to 1/10 degrees for a critical fit 

The precise number of degrees is available 
instantly on a large liquid crystal display 
(LCD). Its easy to see from above or below, 
even in direct sunlight 

Rebalance By Pv thing A Bvtton 

Bubble levels can be knocked out of balance, 
but not SnurlLevd. Just push a button io 
reset the interna] leveling sensor. In a matter 
of seconds if* ttltvekd as good m new. No 
delays r no mistakes, no guesses — just 
incredibly consistent accuracy, everytune. 

SmartLevel is a dramatic advance over 
the conventional bubble level. As you migbl 
expect, the idea came from a, Silicon Valley 



engineer, who first made bis living as a 
trained carpenter, fits work reflects the "slate 
of the art" In the use of nucroeSecfronics and 
tool design, 

Electronics? The Big 



Each SmartLevel is composed of the Sensor 
Module and any one of the three rail lengths, 
which an? sold as mdhndusl components and 
may be ordered in any combination, The 
Sensor Module locks into any handhold of the 
2-, 4-, or frtocH rail- it can be easily moved 
from one $aje rail to another size, or may be 
used alone as a torpedo level 

The SmartLevd Is not available through any 
stare, but exclusively through Wedge 

Innovations. Act now, 
and take advantage 
of our spedal 
introductory price 
while supplies Iasi. 
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Smart Level's advanced 
digital electronics consist of a 
patented micro-calculator and gravity leveling 
sensor, housed in a rough polycarbonate 
module. Thai's the heart of the system. And 
what a difference over the old bubble! 

Just four large buttons control the functions; 
on/off, leveling modes, sensitivity, and 
leveling reset. The LCD provides a dear 
digital readout uf all functions And the whole 
system runs, on one standard 9- volt alkaline 
battery It's that simple. 

SmaFtlevdi is a real "kiiockabCHit" toot. The 
sturdy 6-inch Sensor Module is weather- 
resistanl, and truly rugged. Being tossed 
around or rained upon won't faze SmartLevel. 

A Major Advance In Ball INiIgn 

The sleek aircraft aluminum and teak rail 
introduces the latest improvements in Eool 
design. Lt is beautifully balanced and easy [□ 
handle, due to the unique triangular shape 
and broadened base. The teak complements 
the strong aluminum frame, and was chosen 
especially for its strength, durability, and 

" r m 



SmartLevel Sensor Module $79.95 
2" rail only $25.00 
4" rail only $50*00 
S 1 rail only S 75.00 

Money>Back Guaranty 

Try SmartLevel for 30 days. If you are not 
completely satisfied, you may return it fur a 
full refund. Smartlj^rl also carries a one-year 
warranty far defects in materials and 
workmanship. Thai's our solid guarantee. 



Order New By Hom or Mail 
CALL 1-tOO-SMAlTUVlL 
(1-100-702-7*33} 

7:30 am to 5fl0 pm PST Monday -Friday 
Haase mention number IDPM 
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SmartLevel Reads Angles Four Ways — Instantly 
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Degrees of Slope: Useful for installing cuuntcr- 
lopi 4 for critical carpentry, for setting doors, for 
job inspections 



Percent of Slope: Necessary for measuring 
deck slopes, tor selling draijiage lim.-s, for 
masonry and landscaping graaefs. Smart l,evel 
ends tedious transit work. 

Indiw Per Foati An exact calculation of “rise 
and run" of a slope — useful in setting pitch of a 
roof, stairways and many carpentry jobs 

Bubhlp Display: SnurtLevd ifamlrtw the con- 
ventional bubble for check in g standard level or 
plumb measurements. 
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NEW SERVICE 

COMPUTER 

DESIGN 

CENTER 



BYROYBERENDSOHN. 
Assistant Home and Shop Editor 



A S DO-IT-YOURSELF projects 
go, building a deck is among the 
moat complex. Weyerhaeuser Intends 
to make the process les* daunting 
with its computerized Design Center. 
Poised in front oT the computer's 
screen, homeowners plot the deck's 
outline and then progress to a finished 
plan, requiring only the help of a home 
center employee (.rained in using the 
system. You can save time and money 
by not having to make repeated trips 
to the lumberyard to buy or return 
materials, due to inadequate plans. 

Do-it-yourselfers can quickly ex- 
plore different designs. The system 
can design 1- or 2- level decks that are 
square or rectangular shaped. It can 
also yield decks with cutout areas or 
ones that are U-shaped or L-shapetL 
Any design can have decking (floor- 
ing) 9U 1 or 45" to the framing. Baluster 
spacing is determined hy the system, 
and yon can choose from 10 different 
Weyerhaeuser balusters and railings. 

To inspect a design, you can rotate 
it on the computer screen, examining 
it fmm abuve ( below or frum any an- 
gle, Y cm can focus on part of the deck 
— its stairs, for instance — and zoom in 
for a closer look, then zoom back. 

When finished designing, you can 
request a 3-page computer printout 
that includes the following: a perspec - 
tive draw ing of the deck with the ma- 



Dwicjn Center prints a perspective drawing 
of the deck that Includes: a price for materi- 
als | above), a framing plan frlghij. and a 
materials list |far right) then details lumber, 
masonry and hardware r pqul rementa. 



Now you can creme your own deck plans using the coinpulcflzrd Design denier. Jl helps 
hofiwownen to view and price dlfferem: plans before choosing «w. 



teriais cost on the day the deck was 
designed! a color-coded framing plan 
that includes the length to cut support 
jHiatK (based on level ground), and a 
materials list that includes lumber, 
masonry materials and hart! ware. 

Most construction questions the 
plans don + t answer, can be resolved 
with a Weyerhaeuser brochure for 
prospective deck builders, titled, nat- 
urally , "How To Build A Deck." 

The Design Center has been in- 
stalled in 25(1 locations nationwide. 
Flans are under way to make the sys- 



tem design shelves and garages, also. 

There may be a coat for using the 
system, depending an whether you 
buy the deck materials from the re- 
tailer with the Design Center. The 
cos t p if any, of using the system is de- 
termined by the individual retailer. 
For details, write to: Weyerhaeuser 
Design Information, StiOI Minnesota 
Dr., Suite 75G T Bloomington, MN 
554i£Ek Remember, municipalities of- 
ten require a building permit to build 
a deck, the plans for which need to be 
su bmitted for review. M 
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Now there’s a paint 
and varnish remover 
that doesn’t require 
protective clothing: 
new Safest Stripper' 
Paint and Varnish 
remover from 3M. 

Ilk easy. It’s elec- 
tive, And. because it contains no 
methylene chloride, it has no un- 
pleasant odors, no harmful fumes 
and it won't harm wood or skin. 

Just apply a thick coal and let 





it set to fully soften the old linish. 
U won't lose its effectiveness, even 
alter sitting all night. So you can 
complete the 
entire project 
at once. 

It's part 
of the wood 
reft niching sys- 
tem from jM. 
With a 

fresh new approach to virtually 
every refinishing problem, the 




system is available at finer 
stores everywhere. 

For the dealer near- 
est you, call us toll Free at 
1-8W-548-6527 
or in Canada 
1-800-263- 
2856. Be- 
cause when 
it comes to 
refinishing. 

3M has you 
covered. 




Mu 






You need one. Because there's almost no 
end to the jobs you can do easier and 
faster with a Campbell Hausfeld 
Air Compressor. 
v 'Hi can inflate tires, 
id rafts. You can 
spray paint, fertilizers 
pesticides, You can clear 
water lines and gutters. 

You can use it with nailers, 
staplers, sandblasters, 



sanders, drills and impact wrenches And the 
list goes on. Campbell Hausfeld, America's 
favorite air compressors. See the complete 
line of air compressors, tods and acces- 
sories. For more information and the 
"ame of your local retailer; call 
1-800-634-4793, Monday- 
Friday 8am-5pm, ET 
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Up to $25 Value 

Choose a 16- piece accessory 
kit or a drain cleaner when you 
purchase a Campbell HausfekJ 
k'L!4 HP tank-mounted Power Pal 
Or SuperRsJ air compressor 



Up to $35 Value 

Choose an air chisel/hammer. die 
grinder or 150 pi 12-volt inf lator. 
when you purchase a Campbell 
Haustefcf Ultra Pal, U.S. Air or 
Power Pro 2-5 HP tank-mounted 
air compressor. 

Get your Free Air Tod mail' in 
coupon with all the details at 
your participating Campbell 
Hausfeld retailer. This offer is 
for purchases made Sept. I- 
Oct. 31, 1989. 
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NEW PRODUCT 



RADON VENTING 
SYSTEM 



T HE concern 

over radon gas 
continues to grow els 
more communities 
across the country 
find higher concen- 
trations of this gas 
in their homes. In 
some cases, passive 
mitigation seems to 
work just fine. By 
sealing all the open- 
ings in foundation 
walls and floors, 
many homeowners 
have been able to 
reduce the radon 
concentrations to 
acceptable levels. 

But when this technique falls short, 
active mitigation is the only option. 

The radon ventilation systems 
shown here were designed to provide 
active mitigation in a kit form that 
homeowners can install themselves. 
They utilize the sub-slab suction 
method of radon reduction, a method 
that's approved by the Environmen- 
tal Protection Agency (EPAl. 

This method removes soil gases 
— including radon— from underneath 
the slab and pumps them outside 
where they dissipate harmlessly- Of 
course, you need a slab under your 
house for this system to work. It's not 
designed for basements or crawl 
spaces with earthen floors. 

Both systems shown here have the 
following components in common: a 
radon collector bucket that you install 
below the slab; a weatherproof hous- 
ing that holds a 6-in. centrifugal fan 





Ventilation kit comes In two different models. The 4500 I left [ Is 
designed for slab ventilation In wet conditions. It Includes a sump 
pump The 3500 [right) Is designed lor dry conditions. 

and is installed outside the house; and 
a manometer that tells you if the sys- 
tem is working. You can either buy 
the piping that connects t hese compo- 
nents from the manufacturer or from 
a local plumbing supply outfit. I f your 
basement is dry, the RVS 3500 sys- 
tem has all the basic components you 
need. If your basement conditions are 
wet. either part of the time or all of 
the Lime, then you should opt for the 
RVS 4500. It has the same common 
components mentioned above, plus a 
sump pump and check valve to re- 
move the water at the same time that 
it removes the radon. 

The RVS 3500 sells for $439.96; the 
RVS 4500 for $579.95, The optional 
piping kits are $58.95 and $69,95, re- 
spectively, Write to Radon Home 
Products, Retail Distribution Center, 
P.0. Box Z45, Canton, 1L 61520. 

—Steven Willson 



The system works by pumping radon-laden air from underneath the foundation si ab Irvtu the 
air outside where It dlulpatn Iwmltuly, Model 4S04, with uitnp putnp r is shown. 
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HINTS FROM 
READERS 



FLASHLIGHT 

TESTER 




SQLDBm swrrcH 

TO E&JLfl CONTACT 



For trTiuhleshooUoE m electrical cir- 
cuit, a continuity tester is all but in- 
di-npensable, While you can buy them, 
I modified an ordinary flashlight to do 
the job. 



JOURNAL 



1 bored two holes in the flashlight 
case and inserted two wires. One wire 
was soldered to Lhe ground of the light 
bulb and the other was soldered to the 
switch contact that touches the bulb 
ground when the switch is in the ON 
position, I then secured alligator dips 
to the free ends of the wires. 

Touching the alligator clips togeth- 
er, or bridging a section nf a good cir- 
cuit, turns the light on. Make sure to 
disconnect the power before testing 
any circuit. Because this device sends 
current through the circuit you're 
testing, don't use it on integrated cir- 
cuits such as those used on late-model 
cars. — F X- Seoger 

Lock Protector 

H ave you ev er bee n frustrated by fro- 
zen door locks on your car? I beat the 
problem by covering my locks with an 
ordinary circular magnet so the mois- 
ture can't get in. 

Most hardware stores sell the mag- 
nets with a hook mounted on the face. 
Although you can saw the hook off, 
leaving h on makes the magnet easier 
to remove. 

— Theodore Anastas 




Fur accurate work, radial-arm saw' ta- 
bles must be parallel to the arm of the 
saw. Adjusting the table is normally 
accomplished by loosening the table 
adjusting bolts and shifting the table 
into position. 

To make table adjustments more 
accurate, 1 use four Vi-in. -2d machine 
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screws to raise or lower the table af- 
ter the adjusting bo Its have been loos- 
ened, 1 bored four ^-in.-dia, holes 
through the table over the comers of 
the box frame. The machine screws 
are then threaded into these under- 
size holes. 

Turning the screws clockwise 
raises the table; turning them coun- 
terclockwise lowers it. The screws 
are then removed until readjustment 
is necessary again. 

-W.M.Epting 

Wallpaper Borders 

If you tike the took of precut wallpa- 
per borders but are deterred by their 
price, you can make your own. 

Simply choose wallpaper with reg- 
ularly appearing vertical stripes and 
cut the paper along its length follow- 
ing the stripes. 

Depending on the pattern, it’s often 
possi b le to cut fuU-roll-length borders 
by winding the roll tightly and cutting 
on a band saw with a fine-tonth blade. 
If the cut must end precisely on a 
pattern line, then do the job with 
scissors. 

— Robert L. T ay lor 



Shop-Made Dowels 




The next time you run out of fluted 
dowel pins for a woodworking project 
the solution may be lying in your tool 
box. Driving dowel stock through a 
box-end wrench with a hammer will 
make fluted dowels to any length. Uae 
aV^-in. wrench for L /i-in,-dia. dowels, 
1 V a£ -in, wrench for%-in. dowels and 
7 /i<Hn. wrench for '/s-in, dowels. 

— Kenneth E. Kobeztik 



Charcoal Starter 

If pine trees grow where you live, and 
you like to cook on an outdoor barbe- 
cue, here’s a tip that may save you a 
few dollars on lighter fluid. Simply lay 
a pine cone in the barbecue and stack 
the charcoal in a pyramid around it. 
The dry cone ignites immediately and 
produces a good hot fire in less time 
than lighter fluid. 

—James B. Robinson 

Carving Foam 




Looking for an easy and neat way to 
cut foam when making cushions? Try 
an electric carving knife. The twin re- 
ciprocating knife blades make smooth 
cuts even if the foam's several inches 
th ick. — Walter E . Burton 




to clutter. 



The Work Space' System from Rubbermaid' is the ultimate solution to 
workbench duttef. A variety of interchangeable clips, racks, bins 
and hooks like this makes it easy to organize every- 
thing from screws ^Rto shovels. You can enlarge it, change it, 
move and arrange it for different uses It even 

mounts onto pegboard. 



Don't you vn$h everything was made like 



Rubbe rmaid 



m 



c iffB by Ruttw-fnart ■■ ■j-mhj ■ laJ Q+miJdrtM 
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Buy America's #1 selling wood glue 
and get 25% more, free. 





Light wood, dark wood, all wood, it’s the right glue for 
super strength performance, It grabs fast, sets fast 
and dries to a heat- and water resistant bond that s 
perfect fbr finishing And right now, its a great cteal- 
Quan titles are limited. ^ n*» 




1 To uie the tool for edge Joining, beg In 
by establishing center] I ft* for biscuit slots. 
Mark acrau surface of both mating boards 



2 Turn on router and push cutter Into 
board edge. Then tilde from side to side un- 
til Index aJIgra with biscuit size marks. 
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NEW ACCESSORY 



PLATE 

JOINER 




S EARS* NEW Bis-Kit router ac- 
cessory wee designed to give 
woodworkers many of the capabilities 
of a dedicated plate joiner Hi a fraction 
of the cost. The kit, as shown above, 
consists of a base and carriage assem- 
bly. a Vi-in. -shank, 3- winged carbide- 
tipped cutter and an assortment of 
standard compressed beech biscuits. 

To install the kit, just remove the 
existing base plate on your router, re- 
place it with the new base and car- 
riage assembly, and tighten the 
cutter securely in place. This change- 
over takes just a couple of minutes. 

The tool does have its limitations, 
though. You cannot cut joints in the 
middle of a board surface — to join a 
bookshelf to an end upright support, 
for example — but it does easily handle 
edge joining boards which is the pri- 
mary plate-joining task. The kit sells 
for $39.36 at Sears stores and through 
the Power & Hand Tool Catalog. For 
more information and details, write 
to: Sears, Dept. 703-PM, Sears Tow- 
er, Chicago, IL GG684. 

—Steven Wittson 




Jik 



X Cut matching groove on mating board 
edge. Then apply glue to groove? and 
board edges Insert biscuits and clamp. 
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LON G HAULERS 

ginning to get a bit dated. The age 
shows in the lack of amenities— the 
headlight dimmer switch is still on the 
floor, for example, and there’s no trip 
odometer. 

The Club Wagon version of Ford's 
van is designed to earn,’ seven— four 
seated in rotating captain’s chairs, 
with three more positions available in 
a rear bench seat. The two front seats 
are also adjustable for fore-and-aft 
position and rake. The steering col- 
umn on our Club Wagon is not adjust- 
able, so .you better like the driving 
position, or order the tilt- wheel. 

In any ease, we were more interest- 
ed in this van’s capabilities as a Work 
truck than the interior embellish- 
ments, and in that column Ford gets 
high marks. The first thing we did 
was remove the passenger-side rear 
captain’s chair by unbolting the ped- 
estal, and also removing the rear 
hench by unlatching Lho quick-re* 
leases and lifting it out. 

There are a couple of nice touches 
you don't notice about the Club Wag- 
on until you begin loading mass quan- 
tities into its capacious ma w. The side 
door Locks in the open position, so you 
don’t have to prop it, and the rear 
doors have easily removable pins on 
the retaining straps, allowing them to 
be opened alt the way for really big 
loads, like 4x8 ply wood. 

Driveability matches the Club 
Wagon's look, ft’s a big, nigged van, 
tall, stiffly sprung for heavy loads and 
just a little bit underdamped. The 
steering is typical Ford truck— over- 
boosted and a little numb on center. 

But any complaints evaporate 
when you actually start towing. We 
towed about 400 miles into Ohio from 
New York, with a 2-axle flatbed trail- 
er and the PM Racing Mustang, and 
frankly, there was little difference in 
the way the van handled. Keeping up 
with high-speed traffic was not only 
possible, it was easy, even in the 
mountains of central Ren nay I vania. 
The 400 delivers 12-13 mpg empty, 
and an honest 10 mpg towing. 

So far, we’ve had only one problem. 
The heater hoses that run to the rear- 
seat. heater arc routed right ne<t to 
the EGR pipe, and aren't very well 
shielded or tied down. As a result, one 
of them melted, dropping all the cool- 
ant onto 1-80. It took 3 hour,'? to fix, 
mostly because the engine compart- 
ment is really hot, blit also because 
it’s nearly impossible to remove the 
engine cover. 

Our next plan is to add a Class III 
hitch, and tow an even bigger trailer 
— our new r 22-ft. Haul mark race-car 
hauler. We're sure it’ll be up to the 
task, — Mike Alien 




youl get with these Delta sows. 



Here's a chance to cut yourself 
a $100 rebate check from Delta 
when you buy either our 18" Elec- 
tronic Variable Speed Scroll Saw 
or 14" Wood Cutting Band Saw. 

The 18" Scroll Saw allows you 
to lock in any speed from 40 to 
2,000 CS/M. Work inareas as 
tight as * diameter, on stock 
up to 2" thick. 

The 14" Band Saw, with 
itsOJS" capacity 
and micrometer 
adjustable blade 




guides, is perfect for contours, 
straight cuts and resawing. 

If you re ready to cut it with 
the beat of them, call toll free for 
the name of your nearest Delta 
* dealer. Delta International 
Machinery Corp. , 
800/438-2486 
, (in PA, 800/438-2487). 



Offer good on ifF Serai SaM 
Mod* 40 601 and 14- Bgnd Smi 
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continental US Alaska 
and Hnwijii k-nm Ji 1 1D 
□^c-imnef3S 19B9 



Building 
On Tradition 



A PonBiir Ccimrp*TVr 




look tor tmsmarK 

You'll find it 
only 

on products 
featured 



99 



POPULAR MECHANICS • ^EPiEMBEfl I9S9 



621 EXPERIENCE THE ULTIMATE THRILL! 

Fly in your om SCAT HOVERCRAFT. Three mqtim to 
choose from . All seasons., air tettaifin-speeds up to 
4Bmph. Fulf color brochure offers photos and specs, 
F m 

m FOR EVERY WOODWORKING INTEREST 

WwKJCnlt Supply Cprp.'s rail catalog has 120 lull tut- 
or paps packed with new product and best selling fa- 
vorites. Discover Ms, supplies, tots, and books for 
furniture and cabinet making, carving, woocftuming, 
home repairs, antique restoration,, picture framing, 
boat building, and more. Free 

623 SEE THE LIGHT 

The Atrium Door presents an alternative loslidrng patio 
tours and entFartotways. f nsuiated gfess tiaors era fled 
of Punderesa Pine with oak sill can beautify y&ur 
home. Factory assembled with transoms and accesso- 
ries available tS-page color brochure shows nphtuts 
and specifications. II .00 

624 AMAZ1HG ULTRA- LIGHTWEIGHT OUTBOARDS 

Unique outboards weigh 52% less than every erther 
DLtboard in similar HP %\?$$, The new .me of Cruise n 
CarTy small HP outboards are the lightest motors avail- 
able today and are priced up to hundreds of dollars 
fess, Free bnoehtire 

E25 LIFETIME FINISH 

Beautify a nd protect your automobile Liquid Glass 
would like to introduce you to their Liquid Glass no- 
wise auto polish arto toeirCcinrtu^seur's Choice feather 
and vinyl pro'edam. 3-page bro there includes infor- 
mation, fesfimpmalsand samples. $1.00 

626 BRING WARMTH AND BEAUTY HOME 

Give your home a special warmth, beauty and open- 
ness. PPG Industries 1 S-page brochure describes how 
windows made with Sungate coated tow-E glass offer 
superb thermal performance while adding a special 
warmth and openness to your home. Free 

627 PGWER FOR ALL 

Smchure on full line of Honda Power Equipment, in- 
cluding lawn mowers, riding mowers and lawn trac- 
tors, a ulihty tractor, generators, pumps, tillers, 
outboards, power carriers and snow thrower*. Free 



626 POPULAR MECHANICS 1 PLANS AND IDEAS” 
CATALOG 

Hundreds of ideas for workshop projects, plans tor 
storage houses, furniture, toys, hovercraft— ju si 
about everything. From Popular Mechanics. 12. GO 

629 STRAIGHT SHOOTING 

Browning present* ils lEBBfiunlmg and shooting ratl- 
ing. 105 paps filfed with custom guns, shotguns, ri« 
Ties, pistols, gun cases, accessories, knives, videos. 
Includes clothing too-oolerwear. underwear, shirts 
and pa ms. gloves, and bmh, $2 00 

B 3 D THE PROTECTION YOU NEED 

Protect your home with AT&T's Seeunty System BOM, 
custom designed for the fight level of wireless protec- 
tion for your family and property. The self-moflitorecl 
System offers a variety of projection services, and ss 
pmle&efe^by installed. Free brochure. 

631 GUIDE TO INSULATION 

Pw^s-Coming's comprehensive 32- page Homeowm 
er's Guide to insulation features the lafest government 
recommendations and tips m maximizing energy sav- 
ings, upgrading existing insulation, insulating consid- 
erations for new room addons and when building a 
new home. Free 

632 FINISHING TOUCHES 

Tips on Wood Finishing 30-page brochure includes de- 
tails on beautifying and protecting new wood-, plus res- 
toration techniques tor Pitf wood. Many wO$d project 
are outlined slep-by-siep. with over 5D photographs 
plus color charts from Mlnwax Co. Free 

633 TAD IE AND CHAIR SUPPORT 

"FtowTQ Reinlor^ Table* And ChlirS” pAmphtetfrom 
Stanley features simple ways to reinforce wobbly ta- 
bles and chairs with taw cost hardwire. Free 

634 CAPTURING THE LIGHT 

Let Veiux-Ameri-ra, feeder in roof windows ard sky- 
lights , show you how easy it is to op tore more natural 
light and provide tratter ventilation tor your home Fuil- 
cotor brochure gives you all the information you need 
tor your home buildng and remodeling plans. Free 



635 SIDEWALK CLASSIC CAR 

looks and drives like a real oar, but travels if a safe 
Smpfo. Powered by an automobile battery (with a feuafc 
m changer) and generator, this bnghs red rep to of an 
open roadster rolls along delighting your child or 
grantfcNto. Plans 1 mm Popular Mechanics. 16.95 

636 INSTANT CONCRETE 

Nornix^ FfestSef mstant Post Hose Concrete sate* the 
time and mess out ci wooing with alhday setting ton- 
cfeto. This Quickening concrete needs no mixing and 
flotuofe. Brochure explains all Free 

637 PERSONAL WATER POWER 

Bombardier introduces lihe IMS Saa-Doo Personal 
Watercraft, with Semi-V hull design, seats two people 
12» page color brochure gives details and specs. Free 

636 UPHOLSTERY TRAINING VIDEOS 

ytrano Upholstery brings you a complete course 
film Hi in their shop These two hou r tapes will take you 
stop-by^stop through m procedures of rreownng fur- 
niture. auto . and manna seating . tom at home at you r 
own pace, A manual go starting and opting an up- 
holstery bu sir ess is also available. Brochure explains 
all. Free 

639 OUTDOOR SOUND SOLUTION 

The all weatherproof Omnispeaker from Paramount 
Pictures Corporation, distributed by Tripod Interna- 
tional, is the Oirtdgpr Bound Solution. Omnispaaker 
has 100 Wall Capacity, a waterproof speaker and 

a Motorola piezo tweeter that can be plantso in toe 
ground. Fully illustrated brochures, including in- 
ground installation Free 

WO SPACE-AGE LUBES 

Progressive Energy's brochure features automobile 
Subri^ntothat jeduceerigiEifetempeTature and friction, 
thereby increasing HP and performance. Also works in 
i differentials, transmissions and gear boxes . Free 

641 TAME THE TOUGH JOBS 

Stop wrestling with your wrenches. The new Side- 
winder Speedwrench fe a specialty tool developed to 
cannier the frustrations of using siaocard SPCfre! 
wrenches whfire space limits retohet travel. Great for 
mechanics and do-ityouraelters, Pnoduct information 
sheet. Free 
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HURRICANE HUNTER S fCa^iimnJ from wf TO) 

men 3-D analysis currently obtained 
only through infrequent balloon 



soundings. 

Up In the air 

No one had deliberately flown an air- 
plane into a hurricane before the af- 
ternoon of .July 27. 1943, when Army 
Air Carps Maj, Joseph P. Duckworth 
fie w a single-engined AT-6 into a hur- 
ricane off Galveston, Texas. He made 
the trip twice that day. the first lime 
taking navigator Lt. Ralph O'Hair, 
the second time taking weather offi- 
cer Lt, William Jones- Burdick. There 
have been hurricane hunters ever 
since. However, surveillance aircraft 
are no longer avai lable in t he Western 
Pacific. The last typhoon surveillance 
mission was flown into Typhoon Cary 
on Aug. IS, 1987, ending 26 years of 
weather surveillance by WC-130 air- 
craft in the Far East. Since this final 
flight, meteorologists at the Joint 
Typhoon Warning Center in Guam 
have relied primarily on satellite data 
for typhoon forecasting. Using satel- 
lites is also much safer. The Air Force 
has lost 23 weather planes and 144 
crewmen. The last plane, a WC-I30H, 
was lost on Oct. 12, 1974, flying in Ty- 
phoon Bess in the South China Sea. 

For weather reciting in the Atlan- 
tic, however, the National Hurricane 
Center still uses weather reconnais- 
sance planes such as its own NOAA 
F-3s and the Air Force’s WC-130s out 
of Keener. (Not to be outdone, Rus- 
sian planes flying out of Cuban bases 
flew into several hurricanes, includ- 
ing Gilbert, last summer. ) 

If one must fly through a hurricane, 
Kee ale r’s covey of W’C-ltfOs are su- 
perbly suited to the task. According 
to Maj . Lee Moody, a Kessler meteor- 
ologist, the WC- 1 30 is a stock, unmod- 
ified Hercules airframe that has been 
fitted with key instruments. Measur- 
ing temperature, wind and atmos- 
pheric pressure begins the task of 
profiling a storm for ground-based 
scientists, instruments also monitor 
sea-surface temperature and sea 
state. A Doppler weather-search 
radar — augmented by a tail-mounted 
radar for measuring cloud height 
— gives an accurate picture of a storm 
center. Omega navigation eouipment 
slaved to the plane's inertial naviga- 
tion system accurately fixes the air- 
craft's position, which is crucial for 
precision storm plotting. A storm’s 
vertical profile is determined with a 
dropsonde, a parachute-equipped 
canister that measures temperature, 
pressure, wind direction and humid- 
ity at 1000- ft. intervals from L0,000 ft, 
to the surface, A tiny transmitter 
sends data back to receiving units 
aboard the aircraft. 



NOAA’s specially configured P-3 
Orion is similarly equipped, according 
to NOAA's senior aviator David 
Turner, but has several distinguish- 
ing features. A boom on the aircraft's 
nose is used to mount gust probes 
— which monitor low-level wind vari- 
abilities — and other instruments. The 
Orion's tail radar gives meteorolo- 
gists a picture of cloud height and cal- 
culates turbulence based on the 
relative motion of dood particles. 

'4 guess flying into a hurricane is 
dan ge rous, " Turner says. "But so are 
a lot of things. All in all, we think 
we’re pretty important because we fly 
right down there in the trenches." 

Will men and women flying iron ma- 
chines be replaced by orbiting satel- 
lites? Borne meteorologists argue that 
satellites perform all the functions of 
an aircraft — without the potential for 
accidents. But Dr. Bob Sheets, direc- 
tor of the National Hurricane Center, 
sees a continued role for aircraft in the 
business of hurricane detection, 
tracking and especially assessing po- 
tential destructi v e ness: 

"I think satellites have nowhere 
near replaced direct measurements 
made by aircraft. Satellites have been 
known to produce errors as great as 
100 miles in terms of tracking and by 
somewhere between 20 and 50 knots 



in intensity. That much difference has 
a major effect in the way the hurri- 
cane will push water onto a coastline 
— and in the way disaster relief par- 
ties will respond. A Category Two 
hurricane may cause evacuations of 
100,000 people. A Category Three 
hurricane — just 20 knots stronger 
— will cause evacuations of 200,000 
people. And we've got situations like 
that in Texas, Florida, even Atlantic 
City, New Jersey. The only means of 
taking these direct measurements is 
with aircraft." 

With NOAA's P-3 Orion and the 
Air Force’s WC-130 in the vanguard, 
the National Hurricane Center in 
Coral Gables, Florida, coordinates an 
array of sensors and: instruments that 
detect and track killer storms. An- 
chored weather buoys and satellites 
in polar and genstationary orbits are 
increasingly capable of analyzing 
storm intensity. But it still takes men 
and women aboard rugged aircraft to 
pinpoint hurricanes and monitor 
strength. 

Despite the mode of gathering, it 
requires skill and science to analyze 
the wisps of data that cascade into a 
full-blown hurricane. Whether from 
aerial reconnaissance platforms or sat- 
ellites, hurricane hunting saves mil- 
lions in property and human life. M 
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Head for K mart to save on the name 
brands youil need this hunting season, 

Action * Bear * Black Sheep * c hampion * Daisy 
Dmkncll ■ DuckBay ■ Game Tracker * CiOit-Ruhbermild 
Huppes * Miosshcig * New England ■ Remington ■ smith s 
True Flight * Winchester * \\i Midstream 

Renumber, the hunting scum in atari* soon. ..and this she 
only Lists from August through September 16 
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Peel off Summer 



ARROW 
HOT MELT 
REMOVABLE 
WEATHER 
STRIPPING 



For the ARROW TR-55Q 
Trigger-Feed Glue Gun 
Easily seals out drafts in 
Winter and ttien strips off 
in Summer with no 
damage to surface. 

Arrow works for you 
a!l year around. 

Arrow Fastener 
Company Inc, 

271 May Ml Street, 

Saddle Brook. NJ 07662 



BUY ONE AND WE LL- MAKE 
YOU AN EXCUJSIVE DEALER 

max skFatv 

Amp/rrbi t* u ■! 

2 And 4 

|ra£y eiis^r 
ittQifWfl 



Call Toll-Free 1-8 Oft- 2 55-2511 



NY and Abslta 7! *855 2226 CollecA 
Canada Toll Free L 800138 0012 



Ret relatives Indu5tries i Inc. 

60 Depot Street, Buffalo, NY 14206 




PACIFIC CABLE CO, r INC, 

?Ub’ Dcm IT* 

4k CAM n* 
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HELIPORT 3000 

(Cvn tinucdfmrn jxujf 5?) 

learned is directly transferable to 
nonmilitary helicopters like the pro- 
posed VLCT. 

For instance, the Army's weight 
requirements are stringent and are 
leading to advances in composite con- 
struction that can be used in the com- 
mercial sector. The VLCT will be 
lighter and stronger than any compa- 
rably sized helicopter flying today. 

Much work is also being done on 
stability augmentation. All helicop- 
ters are inherently unstable. When 
Sergei Sikorsky, then 14 years old, 
cut class on Sept. 15, 1939, to witness 
his father Igor's second flight in the 
world's first practical helicopter, the 
VS-30O, he was underwhelmed. 

"I expected dad to take off and tear 
around the patch,'" Sergei recalls. 
“But the machine got only a few' feet 
off the ground. WhaL I didn't know 
was that my father was learning to fly 
the most difficult -to- handle airship 
known to man. It was a miracle that 
he was able to keep it upright," 

Flying helicopters requires a tre- 
mendous amount of skill and hand-eye 
coordination. This is why, instructors 
say, the new crop of student helicop- 
ter pilots are the best they've seen to 
date. The reason? They were brought 
up on electronic games. While most 
fixed-wing aircraft will continue to fly 
merrily along if you release the con- 
trols, do the same thing with some he- 
licopters and they’ll take off for parts 
not previously intended. 

A recent visit to Sikorsky's LHX 
simulator in Stratford, Connecticut, 
confirmed the simplicity of future he- 
licopter flight control systems. All 
inputs go through a single sidestick 
controller, replacing the collective, 
the cyclic and the throttle found 
aboard a normal helicopter. Comput- 
ers take care of the rest. Control in- 

E uta are transmitted by a digital fly- 
y-light optical system, which is less 
susceptible to outside interference 
—like electromagnetic pulses on 
some future battlefield — than fly-by- 
wire systems. The VLCT would 
undoubtedly borrow' from this revolu- 
tionary flight control system. 

According to Bruce Hamilton, a 
psychologist at Sikorsky assigned to 
the LHX program, a clean -sheet ap- 
proach ia being taken to study and 
understand the manAmacJnne inter- 
face. The objective is to make the pp- 
t? ration of the aircraft as simple as 
possible for a single pilot, who will 
have to fly and fight at night while ma- 
neuvering as low as possible through 
terrain. Inroads are also being made 
in the development of thermal-imaging 
systems that will allow pilots to oper- 
ate at night and in zero-ceiling, zero- 
( Plmsetum 
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across the nation. 



Positive Obsession. 

Have you ever become involved in a project that 
woe so enjoyable, so exciting, that tune seemed to 
fly by , , . boura seeming like minutes? A project 
that was bo consuming you found yourself think- 
ing about it all day long, anticipating yom next 
chance to become lost in the hm, Jascination and 
challenge all over again? 

Ai Classic Roadsters, Ltd., we specialize in hm 
pmjecis. Building one of out roadsters is very ex- 
citing — we like to call it the ultimate positive 
obsession. In tact, oux customers often say they axe 
sorry when the building phase is ovor r because 
they so enjoyed the experience, 

* . . there is nothing like building your own car. 
Would I do it again? You bet!" 

— W.D. Jones, Oklahoma City, OK 

Buildability 

Let's lace it, no kit car builds itself — and 
it shouldn't. Our roadsters are engineered 
tor easy assembly and yea re cl durability. 
Thousands of people have built and are 
now driving their own Classic Roadster, 
you can too, 

"I would bkr* to compliment you on the excel* 
lent craftsmanship □/ the fiberglass materials, com- 
ponents and especially the instructions l Thny r were 
easy to follow and done in such detail that I was 
able to complete the kit mih little difficulty." 

— J. BischoH. Minnetonka, MM 

Recreationd Value 

Regardless of whether you respond to our oiler or 
□of, you will spend time and money on dome lonn 
of recreation in the Future. Why nol invest in a pro- 
ject (bat will entertain and educate you and yonr 
family, and at the same time, provide you with a 
beautifully finished, stylish automobile? As a 
satisfying hands-on project, and as a performance 



automobile, a Classic Roadster can oiler 
you “more fun for (he money" than any 
other recreational value in America. 

"Whether yon re looking lot a factory built, 
turn-key roadster or want to build year own 
Irom a lirst-class kit. Classic Roadsters is 
the way to go." 

— The Editors. Kit Cor World 

Contact us today. 

It is not by chance that we are one of the 
oldest, larges! and most respected names 
in the industry. Call us today and decide 
for yourself. 

Videotape Now Available! 

For Videotape or FREE Brochure 
Information call: 

1-800-444-4446 mi 

For [nEomutiocml Export Cal] (TOI J 233 H«6 



Yes! 



PL&asc send me the 

ioltnurmqi LEiliirtn.il ihici 

Easy To- Assemble ECU 
Custom Bull! Roadster 

FREE CdLoe Brochajs?, pail & dpIeoqf i n-Fo, 
And cafponte icpori 
LI) O 4 $S. 0 Q) 3 b pg Product CaTalogm*, c Ju 2‘4 p^t 

od rmnfutnv. eorapenanl * pricing znio 
_J ($ 15 . 00 ^ Video PiesfrulAtum (cDTpewal* 
£ m mi til psdlibe) pLeu H B" literarurp pig-. 

D) Biumest Opportunity Rerporl 

Narso _ _ 

Phost- fd*y) 

Pfctane («w) ___ 

Addieu _ 

City ____ 
f 



Sidk _ Zip 



lumWi rsi 

Mi L 7 Mini .Air. 
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BE YOUR OWN BOSS IN A BUSINESS 

PROFITS! 
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A Sharp Outlook 
onlttefuSumr 



Gain Financial independence by Operating 
Four Own Sharpening Business. 

CaMotl Ftee: 
1-800-343-4959 



TliesKfFtt&^rtiiigib^neMChilwill realty pavfltf is to 

□Iter a scrvicr Iha2 poo pic in^GuP area **rf. That'S wflya 
artJMle Sharpe rvnq tiusiness ks such a low n$ft WfTteF? 



C^rhide tcioffs have become a 'tominon luiure in many 
businesses an n home hobby sJhhh But it tate? a 

SharperiNK] ShDp witfi Spectfltittl CquipmiKil IQ keep 

them in lop cutting cwidilmn! Whether yw live in a 
n-iral «jmmipwtv„ or a tug city, thenar? fiir-wlreds 
carbide loots that need sharpening myour ana. 
Wey^Btowwaiilstework asyoiir partner in this 
lucrative line of work, wruihm you warn lo set up a 
Tull- h me Dirtiness , or |us1 mate a fe* ertra dollars to 
siwfltementyour income, we'rl supply the fqei^eiii 
jikJ iiamirig you need to make money Irani day one 
All we ask Iron you is an efitiepreneimas spintand an 
up-1ran[ invetmenl $Q small il quickly pays lav iLsfiM! 

W a/ nil hr pwHItf Uwr taw^ Mffff 



Holey Beiiim C« ,« 3 «i EquKiBiE Rs. 

| Dept. 60633 . Karnes Clly, MO HI ZD 
I EH TESM wanl !□ luiaw mtue about hn* I tan 
[ succeed al nry own sharpenirsQ business Piease 
I send ma my FREE Business Owner's fad Kit 
| filter?'? no obligation, and no salesman will call h 
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ALASKAN RICKSHAW 



Heavy duty, expandable utility trailer. 
Box is removable. Pin log bunk lo dol- 
ly to Skid small trees. All tubular con- 
struction Sold in kit lorm, Or build 
from local material. 

INFO. PKG. $12.95 plus $2.00 F&H 
Contains: prints, material cut list, col- 
or brochure, assembly instructions. 

GHANDBOIS MFG. 

PC Box aao Fall City, WA 98024 
COD'S call (206) 222-6806 
{WA Res. add 8% sales tax) 
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WORLD'S SMALLEST- 

— WEATHER STATION 
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HELIPORT 2000 

(Ctr&tiiauxl fnrm pilqc UK j 

visibility conditions. Hughes Aircraft 
is developing an advanced infrared 
detection set for the V-22 which will 
provide this capability. The set de- 
tects very small differences in heat to 
produce an image that resembles a 
black-and-white TV picture. Night 
vision systems will have an important 
role to play in the night, all-weather 
flight VLCT planners anticipate. 

NOTAR tech 

The McDonnell Douglas/Bell LHX 
team are taking a different approach 
to the issue of helicopter stability with 
their unique NOTAR anti-torque and 
yaw control system. Replacing the 
conventional tail rotor with an en- 
closed centerline fan and a unique 
slotted tail design, the maker's claims 
for NOT AH include simplicity, in- 
creased agility and reduced noise. 
The NOTAR system will also make 
for safer “hot re-arms” in the field, 
where a chopper’s fuel and arma- 
ments are replenished with the tur- 
bines running and the tail rotor 
turning. NOTAR’s first commercial 
introduction will be aboard McDon- 
ne 11/ Douglas V; MDX civilian chopper. 

The McDonnell Douglas/BeLI ver- 
sion of the LHX will rely on a new 
hingeiess/bearingless rotor system. 
The company has been demonstrating 
the agility afforded by the new glass- 
fiber/epoxy rotor by doing aerobatics 
in a Bell 22. The un helicopter-1 ike 
maneuvers include full loops and bar- 
rel rolls. 

Whatever LB! X system is ultimate- 
ly selected, LHX control modes will 
foster the kind of agi lity and precision 
handling the VLCT will need at tight 
inner-city heliports. 

Costs 

According to David Lawrence, direc- 
tor of market planning for Sikorsky 
and one of the industry’s most re- 
spected experts, a big challenge for 
the V LCT will be in reducing the cost 
of helicopter operation. Jt costs 5 
cents per seat-mile to operate a 747. 
The cost for commuter airliners like 
the Shorts 330 ranges from 0 to 12 
cents. The figure Tor helicopters is 50 
cents per seat-mile, a significant chal- 
lenge to the VTOL industry. 

But the coat for failing to pursue 
VTOL technologies, for failing to re- 
lieve congested commercial airspace, 
will be further snarls in the increas- 
ingly vital system of moving people 
and goods. That’s something to Lhink 
about the next time you’re seated in 
the back of a cab when your flight 
takes off without you. Think, too, 
about the potential for bringing heli- 
copters and tiltrotors to our city cen- 
ters— where the people are. m 
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etry and specific components to meet 
the requirements of the 2-seat road- 
ster chassis. Most significantly, 16x8 
wheels with fat 225/5&ZR-1 6 tires re- 
place the 15-in. wheels used on the 
560SL. And as you’d expect, an anti- 
lock braking system with massive 
stopping power is standard, as is a 
rear self-leveling system. 

If these systems aren’t enough to 
keep you from an unfortunate inci- 
dent. it's hard to think of a safer place 
to be than a new SL- First nf all, air- 
bags are standard. Second, the SL is 
the first car to feature a fully automat- 
ic pop-up roll bar to protect occupants 
should the car impend any time with 
the shiny side down. Computerized 
sensors tell the roll bar that the car is 
in a precarious position and the roll 
bar pops up. 

It works. During the press driving 
session at Estoril Race Course in Por- 
tugal, one of the drivers put a 5G0SL 
on its roof. Both driver and passenger 
were securely buckled inside the car 
and walked away unscathed - 

The seatbelt system is the last link 
in this safety net. The seats, fabricat- 
ed of high-strength steel and magne- 
sium, are designed to withstand 
forces generated in a crash without 
losing structural integrity. In addi- 
tion, the design allows the integral 
belts to remain at ideal angles for 
maximum protection. 

We think the new SL just may be 
the safest caron Earth. And at a ru- 
mored price range of $75, 000 to 
$90,000 t still pending at press time), 
the SL surely has to be the status 
symbol of 1990, — Joe Oldham 

Inffniti Q45 

Although Nissan went its own way 
with tiie styling of its new divisional 
flagship — the design is more reminis- 
ce nt of Dearborn than Deutsch- 
land — the net U a car similar in sixe, 
capability and value to its Toyota 
Lexus counterpart. 

At 0,30* the Q45 gives away a point 
of C d to the LS 4000* but it offsets this 

disparity with substantially more 
muscle under the hood. The Q45's new 
4.5-liter 32-valve dohe aluminum V8 
c ei L ikes 278 hp t mm l is capable of pro- 
pelling its liStM-pound mass to 60 mph 
in 7.5 seconds. The engine is distin- 
guished by high-tech touches, like so- 
dium-filled exhaust valve stems arid 
variable intake valve timing. Like the 
LS4(Ml t top speed is rated at 150 mph p 
something wo have yet to experience 
(our first session with the car was in 
British Columbia). 

The Q45 n s suspension consists of 
multiple lateral links fore and ail h de- 
rived from the new 30GZX+ with a 
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Failing leaves, 
failing prices. 



Where Is Rlslone needed most? 



From new car or truck to one tliafs older, from classic Lo 
csntJr whatever your answer, you’re right With Rislone* 
Engine Treatment In the oU of any car or truck engine, you 
can count on performance like this; 

In new vehicles. Rlsfnnc prevents engine deposits; prolongs 
smooth, powerful engine operation. In older vehicles, 11 
removes power-robbing varnish, gum and sludge: quiets 
noisy valves and lifters; and assures a quieter smoother 
Tunning engine. 

So, whether new or oJd H 4-. &■ or 8-cyllnder. reach for a 
quart of Rlslone- From first oU change to last, 

FREE Lube Tips booklet. Write today 
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Be ready for winter 
with the name brands —if 
you trust. 

GE • Anco * AC ^ 

Rubber Queen 

Kraco * Sparkomatic * Audiovox 
Jensen • Sony • Contico - Warn 
Sagaz ■ Saddleman • Stack On 
Bench Top • STP * Armor All 

Special prices good only from 
August 21 - September 16 at most 
K mart stores across the US. A, 
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JACK DANIEL’S WHISKEY is made in the 
"Tennessee hills, despite an occasional inconvenience. 
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Our here is where Mr Jack Daniel located in 1866 - 
making whiskey with water from a Tennessee 
cave— and smoothing it with charcoal 
of Tennessee maple. Occasionally; our 
country location causes liede problems, 
like the slow-down you see up above. 

But as long as we have plenty of 
water and plenty of maple, 
we’ll always appreciate our 
Tennessee home. 
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front antiroll bar and coil springs. 
There's no air spring option, but Nis- 
san is offering its Super HICA5 (for 
High Capacity Actively Controller! 
Steering) 4-whed steering system on 
the Touring version of the car. 

Like the LS 400, the Q45 is quiet 
and leather- lined inside. However, 
the interior design scheme is a little 
less Mercedes, and a little more 
BMW, with an all-black instrument 
panel and white-on-black analog 
gauges. Power gets to the rear wheels 
through a 4-speed automatic that's 
linked into the engine management 
system for smoother operation, and a 
3,58 limited-slip differential , Anti lock 
braking is standard. 

The Q45 will come to market in mid- 
November, with the usual laundry list 
of power options and amenities, 
priced at about $38,000. While this 
inches it closer to some of its target 
competition, it's still an excellent buy 
in this category, 

— Tony Swan 

JnflnftJ M30 

In contrast to its slab [ornate, which 
seems almosL certain to achieve its ob- 
jectives versus the competition, In- 
finiti's M30 coupe may have a little 
tougher sledding. Priced almost di- 
rectly against Honda’s successful 
Aeura Legend Coupe, the M30 is basi- 
cally a modestly restyled Nissan 
Leopard, a car that’s been a solid 
player in the Japanese domestic mar- 
ket for several years. But, in contrast 
to cars like the Legend Coupe, the 

M30 feels dated. 

The basic package is front engine/ 
rear drive, using Nissan’s solidly es- 
tablished 162-hp sohe port-injected 
3.0- liter 1 2- valve V6 — the same en- 
gine used in the previous generation 
of Z cars. Mated to a 4-speed automat- 
ic with lockup torque converter (the 
only transmission available), this old 
smoothie can push the 3465-pound 
coupe to 60 mph in a little less than 10 
seconds, and is generally a little 
quicker than the Legend Coupe. 

It's also a confidence- builder on a 
twisty byway, with no noteworthy 
bad habits in the handling depart- 
ment. Antilock braking is standard, 
and the cast-alloy wheels wear 
(216/60-15) VR-mtcrl tires. 

The M30's standard equipment in- 
ventory is consistent with the market 
niche the Infmiti marketing people 
are after, including a sunroof, a driv- 
ers air bag and more. 

But even so. the car's interior and 
exterior designs don’t seem to match 
the distinctive, contemporary look 
achieved with the Q4B sedan. Those 
descriptive# will have to wait for the 
convertible version of the car, which 
is du e in mid- J 990. — Tony Smtn 
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VACUUM LEAKS 



BY MORT SCHULTZ PM Illustrations by Fred Wolff 



T HE VACUUM creaLed in an 
intake manifold when the en- 
gine is running isn't really a 
vacuum — it's pressure that is less 
than whatever the atmospheric pres- 
sure happens to be outside the en- 
gine’s induction system. 

So, if outside atmospheric pressure 
is 14.7 pounds per square inch but 
11.5 inside the manifold when the en- 
gine is running, the 11. 5 is called vac- 
uum. Consequently, when we talk 
about a vacuum leak, what we realty 
mean is atmospheric air leaking into a 



lower pressure urea. Auto manufac- 
turers put "check for vacuum loss ’ at 
the top of troubleshooting charts. 

“1 estimate that vacuum leaks and 
damaged vacuum components ac- 
count for at least 60 percent of the 
engine driveability problems weVe 
seeing,” Dick Emrieh says. He’s a res- 
ident instructor at the General Mo- 
tors Training Center in Moores town, 
New Jersey. "That’s why we empha- 
size the importance of vacuum to our 
students and teach them several 
methods they can use to track down 



disruptions. Leaks are sometimes 
very elusive." 

The check is threefold: (1) To be 
sure that air isn’t leaking into the in- 
take tract, (2) to see that components 
that need vacuum to function are real- 
ly tapping into manifold vacuum, and 
(3) to be sure no component that is 
getting the vacuum supply it needs is 
damaged or malfunctioning. 

Altiiough tiKtiuiul^ not a v^uum ledk. 
even a minor air leak between the vnaaa 
airflow leroor and the throttle plates on 
make yoyr engine run really rough, 
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Problems galore 

Depending upon which components 
are affected, the problems a disrupt 
tion in vacuum cause are stalling, 
hard starting, hesitation (also known 
as sag and stumble when accelerat- 
ing), too fast an idle, rough idling, 
surging, lack of power, missing, back- 
fire. poor fuel economy, dicseling 
(engine run-on when the ignition is 
turned off), pinging (detonation, pre- 
ignition and spark knock), failure to 
pass a state emissions test, and a hy- 
drogen sulfide (rotten egg) odor from 
the exhaust. 

Wide-ranging scope 

Components that need vacuum to op- 
erate are found all over the modern 
vehicle, meaning cars and light trucks 
built since 19^70. The greatest number 
of these components, however, are 
found in 1975 to 1984 models. 

Since about 1985, electronics has 
assumed the role of supplying power 
to some components that once used 
vacuum, but vacuum is still necessary 
for plenty of parts on 1985-88 cars and 
light trucks. 

Depending on the engine, these are 
the exhaust gas recirculation valve, 
positive crankcase ventilation valve, 
fuel pressure regulator, distributor 
vacuum advance, air cleaner vacuum 
motor, deceleration valve, choke vac- 
uum break, throttle modulator, mani- 
fold absolute pressure sensor, 
charcoal canister purge valve, air by- 
pass valve, antibackfire valve, dash- 
pot throttle stop, distributor modula- 
tor valve assembly, exhaust heat 



control valve and a variety of vacuum 
switches, valves and regulators. 

Nonengine parts also use vacuum 
created by the engine. These include 
the brake booster, automatic trans- 
mission, cruise control and climate 
control system. 

Vacuum created inside the engine 
by the action of the pistons gets to 
parts through hoses connected to fit- 
tings (vacuum taps) on the carburetor 
(or EF1 throttle body) andmr intake 
manifold. These hoses are the weak- 
est links in the system, so it’s with 
them that you begin to troubleshoot. 

Sounds and sights 

Don’t get scared off by what seems to 
be a jumble of spaghetti in there. Al- 
though vacuum hoses seem to be ev- 
erywhere, one that’s leaking is not 
always that hard to pick out. 

A leaking hose sometimes an- 



nounces its existence with a hiss or 
whistle. To make it easier to pinpoint 
which hose among the many you see is 
creating a vacuum loss, use s 4-ft. 
length of V |l5 -in. vacuum hose as a 
stethoscope. With the engine idling, 
hold one end of it to your ear and move 
the other end slowly over each vacu- 
um hose, in turn. Be sure to scan 
around each component and vacuum 
tap to which the hose connects. The 
leak might be there, 

[f A vacuum hose is leaking where it 
connects to a tap on the engine or to a 
fitting of the component, see if it’s just 
loose, and push it on the rest of the 
way. If not, the defective hose or com- 
ponent should be replaced - 

Keep in mind that a hose doesn't 
have to be Leaking for it to be the cause 
of vacuum loss that affects the opera- 
tion of a vehicle. It could be blocked. 
This possibility is more likely when an 
engine performance problem devel- 
ops immediately after you've done 
some work on the engine. You may 
have kinked or closed off a hose by ac- 
cidentally shoving a part, such as the 
air cleaner, down on it (Fig. 1). 

The chance of a hose getting 
clogged w ith debris is remote, but to 
make sure it hasn't happened, remove 
the hose and blow through it. 

Squeezing ft off 

If a vacuum leak is severe enough to 
cause a misfire or rough idle, and it’s 
not caused hy a had connection to the 
source of the vacuum (like the mani- 
fold orcarb), you can sometimes local- 
ise it with a pair of pliers. Actually, 
anything that will squeeze the hose 
shut without permanently damaging 
it will do. 

This method works best with non- 
computer-controlled vehicles, as the 
computer will try to compensate for 
the lost vacuum, and the idle may 
very well not be affected. But if the 
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leak Ls severe enough, even the com- 
puter won't be able to compensate. 

Use the pliers to squeeze the hoses 
close to the manifold or vacuum sup- 
ply. If the idle quality picks up, the 
leak or malfunctioning component is 
outboard of the damp. You can then 
move the clamp along the hose, away 
from the manifold, following any 
branches in the line. Or it's possible 
that the component* say a cruise con- 
trol or choke pull-off, is defective and 
leaking If so* then you’]] be able to 
pinch the hose right next to the sus- 
pect component and still see a change 
m idle. 

Chart chat 

Use the vacuum hose routing chart 
mounted in the engine compartment 
(Fig. 2} to identify vacuum hoses and 
vaeu urn components, If it’s missing or 
obliterated, you’ll have to trace each 
hose back from its fitting on the en- 
gine to find branch hoses and vacuum 
components that intersect with it. 
This means first removing the air 
cleaner to locate the vacuum taps on 
the carburetor or throttle body and 
intake manifold (Fig. 3). 

Other leak points 

Not all vacuum leaks originate at the 
hoses. One common point is the carb 
or throttle body attach bolts. Intake 
manifolds can become loose where 
they meet the head- This type of leak 
can sometimes be found by spraying 
carb cleaner (not brake cleaner) on 
the suspect area. If the idle smooths 
out or picks up. the carb cleaner is be- 
ing sucked in and burned. The vacu- 
um leak has made the mixture too 
lean, so the extra fuel you spray in 
makes it richer momentarily, and 



you've found the leak. Be careful, 
since carb cleaner is highly flammable 
(which, of course, is why it works). 

Unfortunately, this method is less 
effective on computer-controlled sys- 
tems , as the computer sees the lean 
mix and compensates automatically. 

Fortunately, tightening the offend- 
ing bolts near the leak often seals it 
up. If not , y ou may have to re place the 
gasket involved . 

Using a vacuum gauge 

There’s no substitute for a vacuum 
gauge if you're troubleshooting a 
rough-running engine. If you're in the 
market for one, consider a handheld 
vacuum pump which incorporates a 
gauge. As a gauge, it can help you de- 
termine if engine vacuum is to specifi- 
cation and also if there is a nonvac- 
uum-related defect. As a detection in- 
strument, it can help you to find a 
leaking vacuum hose and damaged 
vacuum components (Fig. 4). Let’s 
see how each id done. 

Vacuum gauges are calibrated in 
terms of inches of mercury (in./Hg) in- 
stead of atmospheric pressure, to 
make them easier to read. They are 
set to give a reading of zero when the 
engine is off, instead of whatever the 
atmospheric pressure happens to be 
where the test is being made. 

You need to know the exact vacuum 
specification for your engine. The 
range of 17-21 in./Hg, which is recom- 
mended by many general automotive 
repair manuals, is no longer applica- 
ble to most modem engines. Using it 
can lead to false test conclusions. 

For example, the Buich 3,8-liter V6 
engine with plenty of valve overlap 
has a normal vacuum of 15 in./Hg. 
Overlap means that during a combus- 



tion cycle the exhaust and intake 
valves in a cylinder are open simulta- 
neously for a brief period. At high en- 
gine speeds this actually increases 
power, but at idle speeds it reduces 
vacuum somewhat. If you refer to 
that 17-21 in./Hg range on this en- 
gine, you may go in search of a vacu- 
um leak that doesn’t exist. 

In checking vacuum with a vacuum 
^auge, keep in mind that specifica- 
tions in service manuals are sea-level 
readings. That reading will drop by 1 
in./Hg for every 1000 ft. you are 
above sea level. For example, a read- 
ing of20 in./Hg in New York City (sea 
level) ’would, be a reading of 15 in./Hg 
in Denver (5000 ft. above sea level) for 
the flame engine. So, if you’re in Den- 
ver and take the service manual read- 
ing as gospel, you could go wrong. 

To see if the vacuum developed by 
the engine is up to spec* you have a 
few choices. Y ou can disconnect, a vac- 
uum hose from a vacuum tap on the 
carburetor, TBI or intake manifold 
and connect the gauge to the fitting. 
Or you can disconnect the vacuum 
hose from the brake booster, remove 
the check valve and connect the gauge 
to the end of the hose — you will proba- 
bly have to use an adapter to do this. 
Or you can disconnect a vacuum hose 
from an engine vacuum component 
and connect the gauge to the end of 
the hose — again, you’ll probably have 
Lo use an adapter. 

If there’s any leak between the 
gauge and the source of vacuum, a 
true reading won’t be obtained. 

There's another important point 
here: Make sure the source of the vac- 
uum into which you tap the gauge is 
manifold vacuum — not ported vacu- 
um. Manifold vacuum is true engine 
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vacuum. Ported vacuum is less than 
manifold itrue) vacuum and will, 
therefore, lead to an erroneous test 
reading. A manifold vacuum Lap is po- 
sitioned below the carburetor or TBI 
throttle plate. A ported vacuum 
source lies above the throttle plate. 

And there’s still another precau- 
tion. If you decide to attach your 
gauge to a vacuum hose, see that the 
hose doesn't use a vacuum restrictor 
or vacuum delay upstream of where 
the gauge is connected ( Fig. 5), This 
will affect the reading. 

Start the engine and allow it to 
warm up. With the engine running at 
idle speed, the vacuum gauge should 
show a norma! reading that holds 
steady. The gauge needle should nei- 
ther waver nor drift. 

Then, open and close the throttle 
rapidly. The gauge needle 
should drop below 5 in./Hg, 
bounce up to 2 or 3 in./Hg 
above normal and then set- 
tle at normal. 

Suppose the needle holds 
steady at idling speed, but 
stays in the 4- to 7-in. /Hg 
range. There's a loss of vac- 
uum from the engine itself. 

Most often this loas is 
caused by loose carburetor 
or TBI mounting bolts, or a 
bad gasket between the 
carburetor or throttle body 
and intake manifold. Hope- 
fully, that is. Otherwise, 
piston rings may be worn or 
there may be a loss of vacu- 
um around the valves. Do a 



Suppose the vacuum 
gauge needle doesn't show a 
normal reading, buL neither does 
it show a loss of vacuum. This is what 
you may be up against: 

■ A steady reading at idling speed of 
S to 14 in./Hg; Ignition timing isn't 
set properly or there's a compression 
leak past the piston rings. A vacuum 
gauge needle that wavers slowly by 2 
to 6 ihJHg from normal also suggests 
a compression leak, 

■ A sharp back-and-farth fluctua- 
tion at idling speed of about 5 in.tHg 
from normal: Suspect a leaking head 
gasket or worn valve guides. 

■ A slaw drifting at idling speed of 
about ,5 inJHg from normal: The car- 
buretor is not adjusted correctly. 

■ A steady reading at idling speed 
above normal: There's a restriction in 



cylinder leakdown test to 
check out nonvacuum-re- 



lated defects. 



4 Be lure your gauge taps Mo s vacuum line upstream at any vac 
uum restrict on. Otherwise, the gauge readings will be misleading. 



the air-intake system. Look for a 
clogged air filter or sticky choke, 

■ .4 reading that drops fo near zero 
when the throttle is opened and 
closed rapidly and rises but doesn't 
hit normal : Look for a restriction in 
the exhaust system. 

Along with crocked hoses and a bad 
carburetor (or TBI) gasket another 
cause of engine problems because of 
vacuum disruption is a split vacuum- 
component diaphragm. In other 
words, the component won't work al- 
though it’s getting vacuum. To com- 
pound the problem, air is leaking into 
the intake, making the mixture lean. 

It takes patience to find out if there 
is a bad part. You may have to test all 
of them until you finally hit the one 
you're looking for. Disconnect 
the hose from the vacuum fit- 
ting of each component, at- 
tach the hand-vacuum pump 
to the fitting and apply vacu- 
um. If the gauge needle 
doesn't rise or rises and falls, the 
part is defective. 

About MPFI 

Just because your engine has a multi- 
point fuel injection (MPFI) system, 
don’t think you're off the hook. It too 
has engine vacuum taps that feed vac- 
uum components. But as critical 
— and even more devious— is any leak 
at a point downstream of the mass air- 
flow sensor. It will present you with 
an engine performance problem that 
will make you want to pull your hair 
out. If more air is sucked into an 
MPFI engine than the mass airflow- 
sensor is supposed to let in, it will 
cause performance trouble in spades. 

Okay, technically it can't be called a 
vacuum loss — the pressure 
in this area is usually not 
much less than atmospheric, 
and certainly isn't as low as 
inside the manifold. But it is 
downstream of the airflow 
sensor, so it’s unaccounted 
for by computer. 

Finding leaks here can be 
tougher, because there’s 
usually no noise associated 
with them. You'll simply 
have to look for loose hose 
clamps, cracks hiding in the 
accordion pleats of the con- 
necting piping, or cracks in 
plastic tubes. The carb clean- 
er trick sometimes works, 
but in order to keep from 
singeing off your eyebrows, 
be sure not to spray too near 
the distributor or the wir- 
ing. m 
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FINALLY A SCROLL SAW 
THAT DOESN'T CUT CORNERS. 
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12 r Itenind Cost 
AlumifiuJn Table 
makes InMcale cuts 
easier 



Built-In Blade ftlarqoe 
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Cdsl Eton Frame lor 
strength and stability. 
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The new Diemel two-speed Scroll Saw gives you 
all the features ol the most expensive saws, 
except one The price, 



Haw 'd we do if? Using the same 
Diemel engineering that's been 
bringing you intelligently- crafted , 



affordable power tools lor over 50 years . 

So II you 're looking lor a quality scroll saw that 'U 
make your most Intrlcaie work a breeze, ask about 
_ r the new lo'Saoll Saw (tom Di erne! 
J |— |^#1 E> I And cul those expensive 



saws down to size 






Save $25,000 or more on your 
new home. Be your own builder. 

" T 4L 



You an save from 10% up to 50% m ihc cost of 
your new home by building it yourself And NRI can 
show yw bqw NRJ's pmfctfinful COW in BuLktirtft 
Consuuoion undid you wtui you need m know to 
be i buiktingiorurac^or Ami you (cam at home in 
your jpaiT time Uhriher you wani to build yotir 
own htsme. ncmntkl (tic tvumc you've gDt, ursEarl 
your own conincring business/ NRS can gti you 
Nlarted mghl 

FtiJOi Silc bckttimi to Landscaping 

By bein g your own cuofrlctfr, you save at JcasE 
10% of ihc cose of ihc typical home right up from. 
Them depending on bow much uf the job you da 
yourself, ycni an save up to 50% NR1 take you 
through die job from sun eo finish in 70 lessons fuU of 



J and diagram* lO make laming, Ay. You begin 
sot sHc, leam tc 



photos and 

fry learning hnw to pick the heat site, team Eo rcad 
Nurpricus, tstirnuc rate, follow the job through 
in ihc pbnii ng of ihruttay and nets 

Lcira .PnrfcssioiaJ Stems 

Nothing'* left ouc. You kaxn the uwfr practices 
and SCCKT* the prrn> MaMHlry, carpentry, fooling, 
painting, even plumbing, holing and eSecinol work 
You learn whai good work looks like, i^wiifs to hod or 
sloppy work. How ro supervise jobs . . . when eo bring 
;in specialists trade and fuWKLal ptactias . bow 
DO keep your job moving on schcduk 

T nEttn^InflaiH Plans for Energy ‘Efficient Home 

You karti better bcausc NR1 iriuiuig ii pnmeal 
training You get over 100 action pctijccte, firms loci- 
strutting scale -models to building Khial framing 
wcEkro lessons and profms coordinate with a con- 
temporary energy elYk-vaic home deigned especially 
(brNlll. You keep these pirns Du fruUtl vnur own home 
or select ft™ mnie than 50 Ipw-rast opikmal plans 




Refticnui Seminar 

A> an exdinivc service, graduates may purtkipatr 
in an optional ownerdsuildcT seminar, Ymi'll gel ns- 
pLTt jdv ice on toed building code* and coodmons, 
meri builders, kam ran nr ah kjL energy effinrncy , 
receive lips on linjjnissg There'll be ik mo rut rat Lure. 
irw#der info on remndrling, handtoo prirgoms for 
real- wudd practice 

Send for Free FuUCol or Catalog 

ThWs muth mcHT to The NRE Building Corwiw- 
tion Course, ^eod the coupon for your free cjisJog 
dcN-nJiuig id kuofu, projeits, ind opfusnuiatk* m 
the fruLlding business. Sec how you on save big money 
by bulWmgof rerrK.sdcEing ytiur own bejme, Of cam 
bi^i money by lAiildbrg for other*, li cunipon In* been 
removed, »Ti4e tn NRJ ScIkksLs, ‘HD! Cimncetk.-iil 
Ammc, N^ 1 , VWiingion, DC JlXXtfS. 



SCHOOLS 

MfH C&MlAGtlCLlt AWIUA, NW * I J 

W^hlng-on. DC 2W0H ||^ 

WETJ_ OWE YOU TOMORROW. 

RdiU ruifi iWB riWUoB Prp* CBI tJOfl 

I owe g backed. ■ andetitand tr-nae ii no ndugatlsn 



Plfilie check uno lent only 



tn tM^raircm. 
iHNIMd ■ JUfef S Ml 

a 






Nama 



iPkflBBpflnri 



guikkng Convlrudkim 

P Air Cwwfittoniruj. 
K&allng. and 
Ftern^faticin 
□ E’lciclrician 

Small EnflUm He&alr 
ADpluOp« SWvking 
LoeMtfiltnlng 
AutDmoIrvF. Swvit*no 



n 



□ CompulHS BAd 
MiCrdCwCtMaoni 

D Cupular 

Programming 

I. TvrViHiDJAudlo 

SBMgJng 

□ Security Bnclrunla 
C Saaig Elaa^Onkl 



Addre&a 



I ° 

L: 



ct^Fay n a fap 

F/nmcirti Ni1l«rmlhl«ffl V SiudyCCuntil 



Bookh«piriB and 
Accounting 



1302-CnlAi 



J 
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S?r$el 

City 

SlalB . -- Zip. 

Prprli 



CLOCKS 
FURNITURE 

'O- It -Yourself 
Kits or Assembled 
Finished 



Grand lamer Clocks. 
Manle-i rand Wra I Cl-TKZk^ 

* Cabmeta, Chesis, Tables, 
Chairs, Desks.. and mtHe' 1 

* Solid 3/4 ,r BklL-.K Wi'l lr Li ! 

Cfiorry. of Oak 
■ Heirloom duality 

* Solid Be ass Weal German 
fdovflmenia and Dials 

* Money Back Guarantee 



EMPEROR 

CUK K ( OMPVN1 

W'L 1 . i-Li x Large 1 sJ MartulaLlyrEr flt GHMlflflhftl QlOCh 
5W 3HT. indvStrMk P**>. 

Fa rt-.ujM Aiabhira IHJS2.2 * Pbt^ l-2fl3-KtS-22^ 



ilDti h Vuurmil ^n * fv>-«haa Giulkl □ FinurM *-un>tw a 




World E 
Largos! 
ManuFaelurer 
OF Portable 
Sawmills 




)UR OWN SAWMILL 

Four Models To Choose From 



buy direct 



1 ( 800 ) 553-0219 

Uti in iflrjiaha Call [3171 ?7I-i542Ute* 

J.J AAAAPlI'fllAAAlliUI 



Gag* catalog o- usf 1 
; yQur MasterCard or VISA 
Sonfder our SO -minute 
derMjnatratlDn uidec-SlC UE 
VycHwMn^rPrKjifl^? Ine ■ Da pi Q 4 * 
»-!iOW IRIhSI '■•yJid r ,dpji 5 IN J 6 B! 1 ^-M 30 



CABLE TV 
DESCRAMBLERS 



SCIENTIFIC 
ATLANTA.. iHOJOO 
JE fTFffl L tJ™. *11 BUD 



IEM1U- HIMC 

OAK »«U> 

H4WJN... iiOJrti 




Call for 
your free 
catalog 
today! 

Technical a^Ksian™ 

Or Ip-ge! catalog call 

Ordhi cill loll Iraa 
M □ ELECTRONICS 
1 1S NEW YORK MALL STE.#133M9 
OMAHA, NE. £8114 



(402) 554-0-117 
1-800-624-1150 



NIC. 

YISA 

too. 







&MO WITH THE WOfILO'S BEST BaHd& 

An UiillmlebJ supply til Backgrounds (rum stondafd 
stcrcci prcoHfln^ar Record wkLft your vt Y m or perform 
live #lth IMr tteckgrounds., Ustii In Professional 
PCrSOrrruarHLi5 yd CCHiuKtjb tasliy tia H hurnc companci iC 
Mato. m»ec I oi Kiet Ikixliui c and Domo Record 

LT Sound, rjcpL.pn-3.79S0 lt Parity 
Uthonia, GA 30OSB {404) 482-4724 

HaaulKturad isd 3aU EiduMtrdif bj LT Snnd 
24MOURPHOHEDChlOUHE:l404)4aS'24aS 



AMA7J m 

SCIENTIFIC AND ELECTRONIC 
DEVICES 



I K%\ R 1 ^ niASI-HS |,d 'Jks L UflL? •LdfUTUi hi mini 1 

% van hL- hi|iTpj-jf*u l I nrirtu jiiJ mhiSA. Sil-Hi HftifP 

jpipIkjlLMn II .ASM! A fEttMIXK NJftCfc MH.n III* 
■A IMP. IL'S MOTIFS I.ILillTNIMr fil-SiWlATIIH. 
ttiL.sa toil*. ^hm-<SAvrt^ wwsttF.jir imh'i.ai 
U l JV. 1 , iNFHA.HJMrrs imj LLTRASuNH Ltf.VKkS 
SHOCK uni! STL NfiLJN 11 UUI-jI"I( PK\ im |*r-d .i^l pn*n 
iiiM S(:|- IN TOTAL PAfeKNm, LONG HANfir VIHCI- 
IXAN5MITTI.KS 1>IHUTH1N*I MhUttflfl lM ■*, IN 
THU 3 EON DETtCTOfti lur uttlUiLV PLASMA 
GLOBED wd INSECT* ODEKT KILLERS REPEL* 
Lf]RS Tl-m me btitn*. S£ND It. HI lor CATALOG Of 

plans, kits and comhjsteg itiims TO 

IMOKStATION I Si IWI IKh 
BUS Tns. ntp. iiffl 
AMHERST. Nil 0JW3I 



Popular Mechanics plans 




Deck You Can Place Anywhere A beautiful, fnip-jilanjSng 
deck I ha i ulthur stands atone or lhai you can modifv id flivour needh Its 
durable. won'i decay, and pimvirlrs ni'nre than 3Sn square feet uf extra 
ups™ for entertaining or juM relaxing. Plans include dciailed drawings 
and bonu& jnalruction^ fur building « matching bench find pUntcr. 
IPL-12flD— $7,951 

For more great plans, 

send for our catalog. 

From tool boxes to outdoor sheds, a doll cradle 
to bookcase wall, even a t wo-uar garage or PVC 
furniture. Our catalog has these and hundreds 
more from Popular Mechanics. Only $2.00 





traditional Ga2^bu. TIm-h uutki^mral J^cbowill giw l^mr 
ynrd up etegan! look, ccimnisc^nt nf the Vklnrian period, 
ll pnft'irfpR. tilfl porfecl apol for yUtdcHrr untorljiinjpg^ and 
tlm laltlm allows suvdlghi lo filler iniu thv 
Comfort HiilttFBPrtM lixifl (he in6id&. Mmsuibs mum thrandgbl 
FpfiI Jir;Tnss to pro^'i do plenty of nx>m fnr i,nifc nnd mur 
gucstis. {PL-lBEO^.^&l 



Adi mu duck l„w n Furniture Thin IrrarJtiinriiil 
UJui Jut Lie- Ji. fumiturt! Is as durable as il Is ^ttnctlve. 
c:raf[<H3 uf hardwood each piece is care fully sanded, 
then aeeetublud with wai^r-regiBtaint glue, sealed 
with w'dud pi L^-iA.itix t- and p^iiued— all In nieke 
l hem wit hsj Lind ihe rigors of outdoor use 
IPL-1751 — S5.95I 



Send for your order today! Make check or money payable Lo 
Ropukr Mechanics, Box 1014, Dept. 968, Riidia City Station, New York, NY 10101, 








AFTER: 

With flmatlng 
Closet Sanet, 
the same clos- 
et looks like 
this! Clothes 
stay fresh, 
pressed, ond 
wrinkle free! 



BEFORE: 



Do your tins- 
els Fnak like 
this? Jammed 
tinsels mean 
wrinkled shins 
and crumpled 
dresses. 



Quadruple Closet 
Space in Seconds! 



These are the same re-validtionary Cteel Savers m lhai are sweeping 
the ceuniry - the sane incredible space savers youW sfren nationally 
advertised on television lor many times the pnee But fluting inis anor 
mtws nationwide publicity campaign, t,S Buyers Network is giving: 
them away tor The Linbciieva&ie price of just IS lor a set nl live (that's 
just 51 each | If you respond In I his ad herons Midnight. 
October 3D. 1911 




STEP 1 




El's mi easy. Ju si hook Chisel 
Saver an any cloeet rod. 



STEP 2. 



tiling ordinary hanger#, hook 
on your garment# - Up to five 
article# on each Closet Saver. 
The tugged reinforced carbon 
construction is made to hold 
rtVtfH th* hesdcif gpnnenii! 



I^HSTEP 3. 

Juit feleaif one of tbe large 
hooks and... prefriol In Just 
seconds you'vf Increased your 
du-sei space by 400% without 
spending a fortune on ihoae ex- 
pensive closet sywrems. It’* 
like adding an extra cloHl to 
Ally room! 





Why waste hundreds d 1 dollars with ove/priced dose! companies or 
on complicated kits that take larevtr to insialF? With Cioiet Saver™ 
you'll Quickly and easily incieas# your closet spate by over 400% Each 
Closet Savenuis covered by the company's exclusive one year money 
back, guarantee. There is a limit ul iwo ( 2 ) sets per address at this price, 
but if you respond early enough, [belare October 25), you may request 
up To seven sets. 
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MAIL BEFORE OCTOBER 30TH 
FOR THIS AMAZING OFFER? 



ITEM 


PRICE 


QTV 


TOTAL 


Complete Sei 

of 5 Close! Savors tm 


l 5 






ONE TEAR 

MONEY-BACK 

GUARANTEE! 


VA res, add sales lax. 




Shipping & Handling 


’2.50 


TOTAL 




Pipmtnr rr^ih-M (Chtcb o*i*r 



D Caiir □ Check: |J Mdh*v Clrdm* 

□ Via* □M*5lflrCard 



C^rfl II 

E i.[h , E i Dare 

Prml Namr 

Adfkm 

Ciiv 

SUIe 




Zip, 



MAIL U.S. Buyari Kofwork, Dept. CS230& 

TO: One American Way, Raaiio** r VA 24Q1 6 



K* 



J 










f Get Ktockft's 1 



76-PAGE CATALOG 



Welcome to 
Clockmakingl 

At\ exciting hobby 
lhafs easy, fun. 
and a great source 
of extra income! 

Kbdkit's n^wiest cStalng 
feamn^ the foutt§t pri- ■■- 




* Quart? St Mechanical 
Clack Movements 

* Kits * Dials * Hardware 

* Music Movements and Boxes 

■* Woodworking Tool a r 

Craft Supplies and More 
Our largest catalog ever I 
TO ORDER YOURS CALL TOLL-FREE 

1-aooKLOCKrr 

Name __ 

Address 

Cily . .Stale Zip 




J* 0 Bqm 5*3 Lake Geneva;. Wl 5314?^ 







HOT SQUIRT 
CUTS 
THE CRAP. 






Noising cleans like hot wator And noshing 
EM Hot SgiflrT M gwex you h<fl wator 
Clearing tor your Windshield. This unique 
heat change unit takox the frwf“ nel 
the huld— and Iranxtori it to yaur window 
washer Fluid Juit hit your was hat button 
and yQrrr wiper 5 dean or de-ice instantly. 

IniEflll in muiudt- 
cvaiythlng's in tti« 
kit toll iwa any 
canmclNns In yaur 
hajiflr ruse and 
umshf r hold rui» 

fiuer?niead nel to crack or damage your 
windshield or pain!. Order today tor wily 
St 2. 99 plus $2 i hipping ind handling. 

Si 1-800-356-8356 “ 

In Colorado call 303-375-9590 






Imci trr.\ DvjH PSSM , Scranlor , PA 10515 
Sfl-nrl rn-i-n Ifclf on hdW I G*n Sludf M ham# r^r rh* 
tin# 1 hartthown, No ohiioiiiofi No ufetmen will 
Call CHPC* SWE CAflfiK OPUT, 

J4*uqi*n ■ MEVlt * CfTQiUCSI 

WMttlS DCMLEHMAjUII THWOLWIf WflftEE fflMtUUll 
Plk&iTlil Unii-jcmpe O WrtWKS EftjUWiifpC 

□ AtCftlrtwo tanDQ 

□ Dunn* MuuHTTHVfl □ Chi Irtamtim Mhiljtoy 

wtnneliHm HuMing D efeanui Engmlrq 

□ Bi**6M UuwwTwn 

*!h .VI I ii--' in Hnvta □ £ hctmua Tim 

tfljgjp pft pin mhmh 

□l CffT^utp PTpgwifH^ ■□ hpiim* lUVTrt 

□ l*kflh Saw ^WriHkrrv«ki^C4MArrtun 



□ Era’s no 

B A jrCWPIO 
■ bfldrwi 
□ EltlhMn 



. Vilirntrtr 



32 Ways to Help 
You Qualify for 
the Job You Want 

Frvi Fact* about Cinser 

Olptemii aotf Pagreei 

How at homo in your spam 
lime, *iihoui any previous 
experience, you oflm inJn 
for a TOney-making career 
oven got a Speoiahioo 
AHOPate Degree. Cull Of 
send" tor bee irttormatlon on the career held that 
rnlenests you mosl and how to train lor ri. 

1-800-228-5300 Sfe. 

CALL ANYTH! — 2* HbtI fe d*v 7 fliyl 1 NUk 
UQMNtE£ta*m lutavilal 3 
QflUML HJUPEUftWWf 5 



| D*rt 

I Mima 



Frec Catalog 
Subscription 



ua> 

Our new 130 pag*, fult- 
color catALog he parked 
With rji^T 4JQOO new and 
befil -sridltng woodworking 
siippJi^, km fle books 
Our i4H« l« frH, t*#| Cot a ^UOHliin 
about Hie right tod for the ]pb? About 
sharpening? PSeed hdp with a prefect? Our 
C3cpcn technical ftp* art Juft A free phone 
rail iiwayF It'i dll pari of WoodcrsaiE's service. 

Call Em 1-800-23SU93 Or write: 

iWGDDCRAFT 

L*rpi PH 99. Wrod CauniyFarii e2LQ 
Pit Eo iSfl&Parfirrabur^. WV2flkH 




Vnm rvivniwnwov^Pwiitta 

art Pn U1MV IIK^M i^h ta 1 Udlfl 
imnil ■! prrlBi. iinnal pncii AAJ m Iha 
■VjriWWW# 1* Wrti nemp U#r 

U i« VCH Kl b W W& Arid bmi 

Altai b4t|I B ■ lllEiTiflHliirittmv 



HAJintomfim CArHf'tenratdtfUlftffcbA 

1ff^rBr0flM4Surtl1ST-PII» ACfTOMTQflEJEPNOW 
5b- Puadtma Ca it DSO M)cw 4 - M (brdo4i™-|- 




1 



Hemmings 
Motor News 

WblHd’S largtit CCikfftnrar 
ftlfPtetfjlfOT 

Cvrr f-id-i month 

fi11edielda .fMUM^I q : 
3-ds for c^H car^ p^rrf., 
service SuppS' ca t ^ 

^Tf PMjjer-a? 1 ST-Vr 

nine GiAKTiSauES 



A.T— hJ 



*14 95 



KtmEwU 



J J* 



Hemmings 
Motor Nelvs 

Bffii jgD. DepL^tB. BeniiJii(tPn. VefTTiarit 05201 



Cut Fuel Bills 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

You don't 
naad 10 
sdtrifice yaur 
F^raplacBS 
appearance 
or the delight 
of an open fire 10 
be Energy efficient, 

For Free Informed on end OeUhl Is Writ* or CaJI: 
FIREPLACE HEARTH AID 
1 06 Reynolds Dr. - Franklin, TM 37064 
Phone: 1-6DO-742-MEAT 

(61 El 790-1609 SPM 







[ PO 9QJ! A99. MiChOfy NC 28603 | 
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Practice wheel & rim safety, 
end we'll give you this solid 
bronze belt buckle. 



Avoid needless accidents! Ask 
for the wheel & rm safety (rain- 
ing kit provided jointly by The 
Goodyear Tire & Rubber Com* 
pany and Motor Wheel Corpora- 
tion. Post the charts in your 
garage. Train your service people 
in proper procedures. And we'd 
sand you a bee Think Safety bell 
buckle. 

Write Wheel/Rim Safety Depl.. 
1 1 16 N. Washington. Lan&ing. 

Ml 48906-4841 . 




A safely education program 
sponsored jmnily by 

good/year 

and 

MorongwHEEi 



Only NRI gives you a 27" high-resolution 
stereo color TV you build to prepare you 
for today’s video-servicing careers. 



Tram m srwt-of-dic-JiT vvfcai judn nd hwmw i 

lull quilifed sente profes&Kjnil ihe muqueh sun ewful NUi 
wpy Jf i hand>-wi UWtidf . ic Swmc dniEncd aiwnd: 

list Uliw ckiEraiw y™ tnnlcl im keep as-pwi 

of vour i run in j; 

TboUy IciEejmcd KimJs-On TrjLuniig 
Srar MU r.t ansing ts htule mound ' ' terun bi dauij . " n^hi 
faun the stan swenndun important mpenmenb and 
KHvuJi g^rprafanond dfoai mulcumfiei You 
jwznMr rhe (ntaadofak NH I Discwn Lab and 
ptHom z E<wnplrtT ran^r of cknR-ifflrrai m and 
ncptrimcTiu m dx prrLHt 

You Build i IT" Stew TV 
During ibeisKtnbh- mms of vuur Kp-of ih*4irw 
HaiVEmith 27' W. you learn hj nJet^rify wvl 
work moh tompoornu afkLdrcuiu u chc. actually 
appear m-cofnmfrriil afEuitfy, Thrn through ibo, 

adjust nlrnbi, and quickly maafcrt 

protHEHirfuJ [EDublaboouno; and broth seainKjues 

team it H(uric tfi Vow Spare Time 







Send Coupon Today for Free Catalog! 



r 



Ylju I cafi i x\ yiMirown [ActvcrticilL-r ul ynvi <rwn 
home, ai your own comiofubte paie. Yourpraxiil 

Mil inirrLH tiir and MU i cnntplnr ltrhniir d vtaff unit 

answer your qutfijms, jjj« you gutdincr end spemJ 
hdp ■iwne'Tr you miy need li 

Fret Catalog Tells Mott 
Send the coupon ivdxv tor NfRJ i big. LOO-pagt cator 
oidi^rwhub gm wu ill the fatd about MU inin- 
mjin^^ViiiKr^AuLLioSmKii^ and other 
high-tech tarter fields 



i 



School of Electronics 

McGtbw-MP &rtnung &du»w Qm&fi 

4401 CcaVwKut Avtftyff.NW, Wftfcfwpton,DC2DOOa 



I 



^P1™ TfilMI 






AddrtiA 



C in ■' Suir ■ Zip 
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Amazing results: 

After five years, 
owners still 
more than 



7 out of 10 NordicTrack 
use their machines 
3 times per week 





The moat effective aerobic exercise 
machine OH the market. 

to 1988, Marita Mar- 
keting Research conducted 
& survey among NordicTrack 
owners who had owned their 
machines Tor more than five 
years. Their findings showed that 
fully 69fr of respondents still use 
their machines an average of 3.5 bessione 
per week. 25 minutes per session - 

Their reason is simple. They have 
found that NordicTrack not only exercises 
more muscles and burn* more calories in 
Less time than any other machine on the 
market, hut that it's mentally and 
physically more stimulating and enjoy able 
os well. 

Cross-country skiing— the best 
aerobic exercise. 

NordicTrack duplicates the motion of 
erofti-coiintTy skiing, which experts agree 
is the best form of aerobic exercise. 

Better than biking, rowing, running or 
awimming- 

It works all the major muscle 
groups in your body: armfl h 
shoulders, back, stomach, lege. 

Which means you achieve your fitness 
and weight-lass goals quickly and easily. 



Patented flywheel and one-way clutch 
mechanisms provide true 
crosscountry ski action. 

NordicTrack features proportional 
resistance which places primary effort an 
Lhe rearward stride just like cross-country 

aiding. 

Unlike shuffle-type ski exercisers, the 
system allows you to develop a rhythm and 
continuity of motion that makes exercise 
more pleasant and easier to sustain. 

Discover for youraelf* 
Call today. Or fill out the coupon below. 
Well send you a free full -color brochure and 
video that describe in detail why 7 out of 10 
users have kept their fitness and weight- 
loss goals an track. 



rack 

A CMt CofnpBny 



Free Brochure & Video 

I 1-800-328-5888 I 

In ClIMiU 1-800-433-9682 ■ 

L 1 P3f one feerid me a fm brochure 
I J Aha a vide* laps □ VHS □ BETA I 

1 rnm t 

| St r*el „ | 

! City Slat* Zip „ , 

I Plum i » „ I 

I 141 JomlliBrt fllv4 * Chukfl, MN 5M-L0 i 

inn* 
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This VET Did it - and YOU 



.. w#r jn|urL** | Can Do It 

badly handicap!"*' _ 1 

nOW In a finBdMl »“cci n% I Tftrt I 

■ s d Lnekacnitti, thank*** I I OO ■ 

fit' IramMET. ft 1 

i Dr k H ffascinatm^ IM I 

do it snyb^dy tan - - 1 

Johrua". Lamed, Kafl ; 



Make Up Ip S2$.Q0 an Hour — even while teaming 1 ! 



Be a LOCKSMITH 



Train 

FAST 

at Home! 



If you enjoy lining things, you're a Jl natural'" 
to make Hundred-* Of EXTRA DOLLARS i 
year in the fascinating business Of Lock- 
smithing. Rising crime has increased de- 
mand For service a thousandfold. Yet there'i 
only one Locksmith for every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

Vou rB 'in business" reedy la make HQ io JZ6.Q0 

ahF 



an hour a tew days filler you bepm Fpiey- 
Sfltefilrt shortcut tramino Easy illystraled Ips 
sons complete w-Hh ALL 
PLUS 



enable you to get your share of this always- 
piofitable business. Hundreds wa ve iramed 
are doing It so can YOU. 

MAIL COUPON to discover how Locktm.tfl- 
ing can keep the *«!ra rnone/ coming in dur- 
ing spare time — or in your own lull-time 
business. Ideal for rel Iroment— good jobs. toe. 

mEvmsMimnrwE 



practice equipmeni 



AU1E'ttriHHd. l &«ti 1||G 

“i, He. Sin 



* ALL TOOLS YOURS TO KEEP 

* KEY MACHINE TOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUSINESS building help 



•o 

nm 



Pfl — I makB ISO i 



'I cleared S L LG lift 



Kami civ, 

N Hunt. friimuiLtan. 
tx1ra.“ 

t? Davis, si lams Mo 
S^lurdi’r " 

Ed tf , P ii . P$, ■ 'Mj u ui ie«s idi nt 

E il !C-P S[H!ed I m fiia^ifii tr, ti .u r ■: i auarlpis " 



MAH THIS COUPON * NO 54LBMAN WILL CALL 




I THIS DO-ALL PRO ■ 

KEY MACHINE YOURS 1 
TO KEEP! I 

I 
I 



fBLET-ltlBAW IMTirUn 
4 M 1 KHPTUlffiD., DIPT. UKZ 
iiiitit m> mV: S417D 

Ruslt FREE frfr&N, IJ Kay* to your Fekre/ 1 

Rams 



Mmm 

Sy ii^l * r 



Can add ISO 
to 1WC m w**h I 
tq yqur In- 
come , . and I 

doHHn l cOBt 1 

you a penny I 
eilrpl 



Address . 
City„ 



Slate 



-Zip 



i 

i 

i 

■ 




INTRODUCTORY PRICED 



NEW 

STREET ROD KITS 



[ >V ( V/thWS/i 



A revolutionary new concept in Street Rad Kits 
from (he leading manufacturer of Replica 
Assemblies. Features a complete one piece main 
boqty. For free infwmalkjn call l-800-Classie. or 
send S2.00 In Classic Motor Carnages. n FpT pn 
16650 m 27th Avc„ Miami FI 33054. ' 

ts-i-a 



l Vnwfifl/ CVi sting* presntt* 



The Fireside 
Advisor^sE 

Send or aiU 
today for pir 
free copy of T!w 
Fliesidr Advt»r K 
ihi i gidy cemplf if 
catalog oi wwd 
and coal burning 
i loves, factory 
buih fbeptaw. 
and qualify pro- 
ducts for ihe 
htfifth. Inc lodes 
America's most 
popular brands - 
Vermont Casting!. 

Cgiw cJidiiad flmichwm, and Woodstock 
SoiDttoW — tolid brass fireplace accessories, 
kettles, firoets. steamere, chimney systems^ pipe, 
tnd more har^lofind Hems. Over 100 color 
pages. Includes dlacounl oertlficale . Call loJJ-fot 
biOO- 227 -RtilT c* Krvd coupon podayf 



1A n f Send me my Ffti copy of the 
MVS I Fireside Advisor , 

Mull toe The Firwide Advisor 

Prince Street, Depf, 9PM9 
Randolph. VermonL 0SO6Q 

Name 

Address 

Cfry 

State/ Zip 





Gil INTO 
AUGHT 
SPG^ 



omoue 

FINISH 



* 29.95 



•niim 

MFftUk 

H*hfirt*c: 



(you can 
work in thB most 
impossible sHi-ittions 

'with the Sklewinoer 
Speed Wrench. ■ Where 
space limits ratchet travel. 

' Where there's tack of resistance lor 
the ratchet to function - Where en««>sive 
repetitions are repaired for long bolts. 
One 360° turn of this specialty tool is 
equal to eight normal ratchet motions. 
Of quality construction, the Sidewinder 
is torque tested to 150 It. lbs. and 
carries a lifetime warranty. 

Found in tool kits of major racing teams. 
To order, call today 

1 (800) 999-3405 

WeshipU.PS daily 

mastercard and visa accepted 

S/PEMNDEfT 

PRODUCTS COMPOPA T/Oft 
QW te*y Ridge Road 
aifmingnam, AL d&Rfi 
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EARN $250K YEAR 



technoiDgy Amiable For 

Mosl WSllES 



• No Technological Education 
Nhw y 

• Hurt Have Dullness Btckgrou-nd 



WE PROVIDE 



• EM flwosniMd Technology 

■ Compieie Training 

■ CatlHiad Laboratory 

• Job Eiporianrtd Engineer 

MIN. S 2 BK INVESTMENT 



( 714)848 8416 



TELEPHONE LISTENING DEVICE 





Ii 

Ii! 

ii 

i 




GIANT CUCKOO CLOCK 



HUcfe Fan* Cuckoo Cksch *m Y**m 
G#™n¥ of Jam) zmnm 

Wuod.kflM# BlftCh Fer*#l t*#e»w™+, ana 
MpavmoMhui^nfl HfM ZT h^h. 

W*Wk 

1 ' wtd* MliPOiii «• Ppd. Send c*#c* 
or » CuGtoO lr*m*l»gnd 

PQ BOi 15H Co*n. GA 823?4 Um 6-B 

wwtti fWdVHWV 




Jl L*f C * 4 V*v JmJjJA jip Simple 

Oil TU WHINE 

JET ENGINE 

■itl Im f*mm wv L* Httww pL*ni- 

- ^1% frl*. wf l* lt»- 



LnniU HV fclY wt !■ I 

PhTl hHlIht *- KMM. 

''Icnuilp^ l l Vt l ip i 



w 



ae w.f.. i d« 4 1 prijKi i 



wlw-ffllMM Hcifc#! llM| aTl idi nnn *+rf InMWa^rT 

■ I «rt» diJHi. ILlba HI rf* ITMKmJ I " " 



fill i 



M IM 

aill 9# JMllFfTl 

MVar HUNTING 



till iiftllnp Li 
|| OTlJlB En# 1 
niMi fc« HK 



M-viniiHi wlp< i'IUhI i 
■ ni pfi*b», r^ka PI m (#■. 



Lift* Witt, fnlM lug 
“III. wn H 

llHP Il miMlil i J , 



kANTA HDN-kGA. 





The 

iolutJofi 



h_IILT TUI 41 Uf VI. 



Durk PtrfaVj 

EXTENSION' 

oun h cnlv 1 



IF 

YOU'RE 



YOU 



WHAT IS THIS 
NEW FORMULAE? 

! fir# ht-41# lh« claim mute 

h produttt Such » J, NIW GENER- 
ATION' -PAnIKON I *ntf lh* NEHiPNKL 
Formulae ielling fo* IQ 8&95and 
lo ind bchM it was jll tu^if JlLy the urra 
formulation— PolYKXtjre— As oultined m 
iW SukIy 



Have 
THE 

TION 

jPolysorbate BO) 

MUST BE 
SATISFIED... or 

ITS FREE 

You might tom back Ihe aging 
process Id your scalp 
with The Solution PSB 80 — 

Fofywwbtfli: NQ removES dho- 
lesHerd from (he scalp and isollen 
rer^ effective \n opening op 

falli- 



mended soJumn— POLYWR&AT14&. Noi 
jQ <ir Gfi like ihe others bo I a ful I 00 



HOW DOES IT WORK? 



[fvjlmerul blocked hair fo 
Cici — M r S W -srfTe— 1 ii estPi 
used a* a load d-ddsuvpj in icc 
Cft^m am* m+yoftnaPH: H n ii 
JfCHfig EO nviwk (oc you, ^ dP 

rrt new hjir growing wirh^ 2-J 
mnnlhn of diilv usp. Ai flMe u»rf«rt « # 

reported owr tqr bmfi men jnd Jr 
women in their fifties and ^isrtiH 



In male pattern baldmihr hi# i^lldef In parif 
of I ho scalp, -Spend 10o much IW in the rating 
stage leaving the toflides (ifdrti-Vri not necev 
sarily dead— aind mighl be iftdLKed (P MJn ^Aw- 
ing apm b Y uwng the pf&per growth tfimutinrs— 
we kmwthiifreim hiir trjnspQnti which produce 
growing hairt m bald an?** n t% well Accepted rhii 
a hormone hi^dhQleHeroleifUS«hjirio3iH:l« 
go dormant To rtYtrse ihfl. cycle, a h*ir wowing 
Simula nij to absorb cholesterol in the Kate ii 
needed. Reseitcher* n (he L^nivenitY q i Hehinki, 
Finland were uunfi 4 wandard iafe emulsifier— 
Mportale I Cl clean Kites oi patients when the 
uneepecseci happened. Uefing patients pew 
h#r- a vcihw^uenl srude reported new hair 
growih in 00% nt iubpcU lestpd after using 
hcJyactfbate For one year. 



THE KNUliCN 

owrad 

:cc VaUrp i.r«- 

TH37?B 



MONEY SACK 
GUARANTEE 

Use Ehe ST 

lof up tq i hi mcrifUK , 

If # dosn\ work for # y 
you^morn Ii and # res > ^ 1 "* J 6 ™ 
well send you a # |S w 1 * * 

full product^ ^ 

hi™5— Thit'i; # 4w *r. I mi r rtium i r* 

ireilnn # I Kil piniun rtAjid-iia puifh 

loss gu JC” ^ c 1 enrfe “ ^ l+c ^ 11 w ™»n «*r ki 



antee. 



U B |Afi IS » POUJPT ind lundirtf 
# C Hn-iv-1^ ] tr SH CP 

^ Fipi |1 r tG ud hjuffar^ 

lj irbjip- □> mr DVu □WikuprCjfd 
Ho. tJCT. DAfE 



Cro*i-tri hiFi-CV rtiitoHi-Wa 

NANtf 

r AOEHUSi 

CTT? swn 



Band Saw Blades^ 
Scroll Saw Blades 

Free Catalog from OLSON' 

5«vr up to 50% on Eh# Flntil Oukllty Band and 
Scroll Saw Bla da i. 

Sand Saw Omuiri .. 

Hard Kon. (lei bac^ ^ 
Qe^ra 1 purpose sewing 
NEW Pumrturo- band Ipr 
OlHinig wood and 

and spnrial thin 
matjec fgr b#ndi i» 
and 3 whilBl um WckJ*d 
H Iho tainflrth ydy n*#d or in 
W tMi 

Scroll see Owner* . 

A hugi election ot placi or 
pat end oooll oaw tAmi, 
trot, spiral and imwtorH ^rrwtal pierpngt cjtM> hlmlflc 

OLSON CATALOG SALES 

Dept, pm Houte $ 

Bgtfisl CT OftflQI ( 2 D 3 > 793-8622 Jj 





ionics tnc 



CABLE T,V, CONVEHTEftS 

WHY PAY A HIGH MONTHLY FEE? 



AH Joirold. Oak, Hamlin Zenith, Scientific 
Atlanta, Mug navos and all SpeCcaliZml table 
dquipmont available rat ghlpfhdnl wiihln 24 
hours Fct Fast servFC& MC VISA or C.O.D. 
idlephame orders, accepted IflQQ) 640-3030 
60 Day GuarenEee IQuanUly Discounts] Q A.M 
105 PM C.S.T CLOSED WEEKENDS, Send 
s«lt^addrofis«d stamped ^nyolopa 160c post- 
fti^jtercaiiaiog 



p.D.wtason. 

urniifi 

CirpraUnvIllQ. m HlfO 



Nc- iilinon Ordern Accepted 













! f Northern 

Tf^ Rth and lyvjp 

ordeh toll free 

1-800-533-5545 K ■? 



Cm. 

SMfr Zip 

Norlheni. Key aftyKa 

P.a Sp« 1*19 0um*viSlp. MN 5S33?-Q?igi 



[f | Northern 

Where the f*zx> ;snd tfendpren Shcia 
K«y * BOM J 1-800- M3- 554S 



REPAIR! 



Work purl Um®, full time- 
rlghl i( ham®-wo kelp 
you every itep of Hid way, 



Hq doubt abdul i| 

m &n me huo* demand fo* quahlrid men m tm of Amer 



. 35 1 small flfiQme you can oash 
"dr 



rca s fastest Qrowmp industries You n Be a&ie to ccwimand 
lop hsurly utos at from 525 00 la £3D DD aer tour - and 
Ihat's jusl rpr latmi A ^mpre rune-up earns as muc*i as 
S49 95 for Iks than an hours wart, aim parts engines 
and accessories will add even mua to ihe prtfiis 

PLonty nl businns wafting lor quafffi&d men. 
65 . 000.000 Small Engdnts Arp In Use Today! 

That s in-E official couni rrqm i he Engine Servic e Assn , 
and One-mdliOfl re* engines art tM-ng buifl fiatn monln 
Wiffi fiflly acc j Ed4ed Foley- Btlsaw training you can soon 
have the skills and knowledge It? mak& loo mansy ser- 
vicing these supines. People will seek you r?gi and p^y 
you wr-i to SEirvice ttmir Hwnmowers rillEfs edpe*s 
power rj-.es, gardi* nadors chan saws Timihifces, 
tnawmobrles uertErjtors. ga -caffs, pami sprayers, 
Livnwblnner^ rhp- lid ic ilmntr nn.-lin-i- 



FtpriSilttltel Tunis and Equipment,. PLUS 4HP. Erebus 
ALL FOURS TU KEEP Ml It Ha blri Cfltt 
NO EXPiflltHCE NECESSflRYI 

Yftj dun I need to be a Dorn rrochante of nave any pm* 
WNJnce You can masta th* trade ritfrt a* n™ 

in |Dui siiafehffte lessons a?e fully ilkisirg^d &o deal you 
cant ga wonfl jib win quj famous loam iy doing msiM 
you gel oiacncHi f^ids-on fiipenancc flfc also sngw yru 
haw la get Business, rid id eluifle. wJipe lo get supplvcs 
wtiaie 5 ale air [he Inside Picks S rue irade you need to 
assure sunass iqhs Irom the sti't 

Sand far FREE Facis - Da fi TOMY! 

MO Qbflgjitian — NO Sileiman Culls! 

KpjU ns A rmfAnnr 47 TIWW fAM ij/fcr rffi iff /inv 

ftriili 1 ntiu t'j^r Iivjitpj jAi- iA rfA i in; ri^r'ii j-o im yi‘u.u-' 
firjur j>TL iJJpi-i-' in di haj.h-pn)fit jSif.irpit'u. tif inrui mi-n 

Jiiil JlW j'jt and rtwi? foufian brltfw U w tsarf ptwat%l 
With mime Mtd aridm\) fa rffttv t fiiH rtiJarmnJian 
At rrrwrn mmi 

FREE 

BOOKLET' 

liftfl lor mir 

c«n iodJv 1 



RUSK COUPON TffDRT 

nWjHBkUV fcmlttifU 

aaoiEtotobtflu. 



sins 

City, Uo 141 » 



B FOLEY BELSAW INSTITUTE 

a «01 EquffiW* Rd.-DMrt. 51 T 15 
■ KifMCIty.lhhfiiiaQ 

I k_J r E.U.. |_ , VC-.-L I Ilf (I 

fult deM-ij about suiimg i 



□ YES, pea su 5era meihe FREE Cratftlei Wat urves 
ful. detiT'is about sian«ig rtvi -awn business w Sr 
1 Engine Repair I unleistjnd there a Na teliQJhrHi m | 



aw busme&s m Small 

is Np DcliGjriui 

trial Ha Salesman will call bn ne 

| NAME 



j ADDKbSS 

Icm . 



| i STATI_ 



AcWress 



FREE 

E>f-C.Cknni Tooll. Fwti 
1 FQulpfTWlE C ILMeh^' 

Save 
to 50% 

on Famous 
Name Brands! 



Sint* tor your fflff TJ^ Rjp p Qjicaunl 

ToriTi. f'trfj Euu^menf 

Nami- 



L «w*«4 PHcm 

Ttounand* in SKkI. 



4" m 34" W+fcM Cylinder 

2^ ahnfl, 4" bw. £4" BtmWa, 1' pin ho*o, 
■Z^tinr eye {falfiKien 33' nanv t80?434 

U.IS 9 .N 



11 GUI 2'Staea 
Hvenuk Pump 



M $ 719.99 



*5051 SHFHtft 1 13-4. to 
VA0W1 SHPrtirt lltft.H 
jmaid 1 1.7ft 1 p Hkvt rejt.ti 



na 




BASEMENT 

FLItMEI IF t>s»h» 

Nu Difying Up Flmi 
Initill II Yiunril Anywbtrg 
Wrttt McPhannn, Inc., Dipt. 
Bet IE 133 Tirtipi, Raitoi 








CAHS CARPETS »- 

CUSTOM MOLDB3 S69l95 



W* ■Ibq carry Canvti Llbw Topi, Hototlfwa Arid 
RjUptollliPy klia. 



Cal for catal og 20 1-465 0198 

VMM'mW&.WB. 

WE SHIP ANY VYS-tFlEI 



HOW TO OROETI 

V Cm 3BOO Mai2» ink h 

T*H hj OpaeiliP cn# IpiciM 1»|| PkmlHF M 



lip EWI 

nl Cd'di al 



CALL NOW - 7 DAYS ■ 24 WS 

1800348-3279 





0 rr>#.Mjii 



POPULAR MECKANfCS*S£PTEM0EB rffl9 








I MAtfM DlSTRlflUTOB!" DESIGN PAI-ENT PENDI NG! | 


INFRARED SENSOR CONTROL 


INDOGR/OUTDOOR. Cann«ft no veils. 
Light. TV.. Alarm. Appliances, etc. 


bI 


4 i Mounts anywhere 1 

l9Cr tN:li:CEiun FortiQmthficflrnmiiiLuJ 1 


SI 


MdDiie hornet 12 V M& defc avuiaoto, 


V '-I 


VJWPOflT IHC™ 795 Peace Portal, 
Blaine. WA. 96230 |Am M tor Bhppmgi 


S27«cn 



PAY FOR YOUR HOBBY! 




With- Whit* h i new EAGLE II fclrtil Dwtector 

Ontoru computer - &intp*e 
wjlsjtfhc. complex i n&ide 
Ignores puflfc Nke nars and 
puiJlabs Fmd cams, rings, 
valuables to r fun 
and praliil 



COME BUILD 
WITH US. 



rm PLANS AND 
Lltid IDEAS 




Our biggest catalog yeti 

Order your copy today, You'll find among 
the selections detailed plans for a gazebo, 
roll top desk, watercraft and much more. 
Irrciudmg bocks and videos, and Qiher great 
gills. Only $2.00. 



TO ORDER Sand your nem* and add rasa 
with check or money order to: POPULAR 
MECHANICS, Bra 1014, Radio City Si a* 
lion, New York, NY 10101. 



Popular Mechanics is a put*ca|iun rrt Hearei 
Magazines, a Division Ql the Heats! Corporation. 
»1 The Hears! Corporation. All nflhts reserved. 






Rid Your Property 
Unsightly Brush Piles! 

...with the Amazing 
SUPERTOMAHAWK a 
Ch ipper/Sh redder, . . 
from Garden Way! 

* tra a powerful Chippir^ handles big 
branches up to y in diameter with ease! 

* n't an ■fllctait Ihmdder,.. turns almost 
any organic mailer Into perfect mutch 
and compost instantly! 

* livolvtlaiiarr New Com peel beitan,,. 7 
ways better than bulky “old-style" 
chipper/shredders! 

* 3 Modal for small suburban lots 

or big country properties! 

AdSrJ inHiLM* rH OjhkJdL; 

r 1 

TROY-DILT Mfg. Co.. D«pt, AJ161 
102 nd St. & 9lJi A vc.. Tray, NY 12100 

IHt I warn to km w more about the amazing 
SUPER TOMAHAWK Chipper/ Shjcddrr. in- 
cluding your NEW Low pneed 1U? Model 
for smaller property sizes! Flense .sirnd me lull 
details oE prices, all model sizes* end SPECIAL 
SAVINGS OFFER ritfl *w*y! 3 

Name 

Addreit 



City 

State 




Redwood Pfftio Fumnttrm—Bix durable 
pieces made ol heartwood redwood h built to 
withstand exposure to beat and moislum, 
resist warping and fulfill specific needs. The 
barbecue cart has Two drawers, a maple sui- 
ting board and a broiler pan on the lood 
preparation side and a built-in »ce chest and 
bottle storage tack on the other side- The 
chaise lounge can be adjusted either to a re- 
clining position or placed Hat so several 
people may sir Four additional pieces are 
i n eluded. ( PM - 1 01 3— $6. .95) 




Model S5 United States— The glorious, 
record-breaking flagship of Ihe U S. Mer- 
chani Marine No passenger ship has ever 
matched her top speed. The professorial 
quality model is drawn in delail on 3 full-size 
blueprints. Over 2 ft. long: made ot wood 
and metaL (PM-1200— $9.95) 



Enlarge Froiect Designs 



Craft Projector is Simple! Fast! Accurate! 

Projects an Eg: Driving, Grtpti ft TrtCtoQ Piper, Weed, 




AdjUHllblt l*n» •nliNTif* pj PrteNona, up IP 2t to tlmflB tw 
ihe aus you wish! Copy unfimittd id«MA le# <j*rt dMlgfls. 
Enl^rpa pallprna, aualyhS,, portrait*, flWI Hr**, UndKPpea. 
pholoa, ahoss, Usih?'* Min* pnd Frojrela In 

*xa£E cateffi. DO*i no! dinrafla onfiln*!. filmpla innlruc: 
tlon*. UWI tKKj**hg4d currWrl Sftd flfl will Iwlft. Send 
(fSj&Spws (2.95 shipping 30 day mo»y bach fluaraMee 



Mortwi.Dapi QT^ Bo^lS.HnAmiflli.NY 1 Df» 







Subicrfbe lo. . . 






MILITARY YKHR’I.R-'S 


A»S vlttTHXES N1JWS 

MILITARY JEEPS, TRUCKS, TANKS ft MORE. 1 

Ow 5,000 p*W euijncrtDw tvgw ctrcufatkm man 
e*y Qtfiw tor #rt- 

tfiuSifltt . *nti SfiW gtOwifiQ mpidtyi Mary more 
ariWffseitraflto Lhevi ary otimr magaime Ex- 
cJuarvo oompmhansive Jfisti'ng of upcoming 
noUToa .andmuchmom) 

Qt»- r=n SUBSCRIBE NOW! 

u VM Or* y*u (ft 1 mml 

Tiw Venn (1.2 luuHj (2D 
RKRtfln ■ Cirwtfl 115. sltwlSO 

Wr^*\GiWF us dqRh* p*vm* ev us ew k 

w SamNi IdM U USA, (5 

fXLta union, HJOTOM 1 
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INTRODUCING 



Th* MQdMwUi'H hDlul Iki to » 1 1 ur ■ I *!-,> piuOgt; Ir^fl 
■tralghr amt papallal mfliiurtntailt wfill* tailing a 1*Ua 
Df H«4lpH ttm i*«l 




up* q«u4« «i 4 i^rr.'ne suria 

'or pMfaflmt j '-f n.'n^n ! ri j ttg 
JpfliJi fa iava Cads a nrf J ar 
Iflbiiranp r-h* ij« [> 140 # ^ F*tf 
wwJr ijfc'r 

AccuraiHf JMtiiiici dlifiMap 

^iwti Sn^F^-s to ?0 ‘nc^a-j m la-.ngirn 
an* hp ro f-t?2 MifJtfi .ft 

rmpmwa in# n i#F? IhIiv toy 
■tffluCififf work |]|Kr 6acfc 

JMCBbipp r.F fihrtffrJig wfricrt 
wFwi a saw lu'tttr antf rip Fanca 
Iff flfF pHttftti 



Tiisae jra tMlh 1 an * Bam 044 dI rha mgny ,n-ca F^ 
Pit F I Glvfff For mart ifl*ormtnoni wMt IBF 4 IfM 
braChwrt pr 



TO * rd*r y wi» |i 1h# ipte!#! iMrirf^iu-rfy p«k£| pi 
|31JH jplgi (2 K! shipping par prdan paFI aur 
EPdn dea* Jl l'HG-34l-dT2t i> Mail yu-jr AJyrTirrtJ 
■long arirh yoi>r nunf png tffrna le 

*CC4/«T root CO. rite. 

P O Bfl« lOfli CwpcC 
Ino*. Michigan 4I&& 

C*Jr&t rvd* jhjFCflilc uai'ig Vila Pf Uailarta’d 
W prDi<.1.ng card Upa, AV£ I. ^pirnl-an d*l*. 
mirp'njiu; a nnj iifiai u-r W*CO.D pida-j 
fif»H Michigan mpdavili add 4*. r i+lq* 141 



EARN S 1 8-25/hr 




CUSTOM 
CLEARING 
and MOWING 

with this amazing 
walk-behlnd 
BRUSH HOG! 

■HP 
IM 

JFT ftTt 



Now any 

roais ide (fpctental MONEY IN YOUR POCKET 
with the powerful &HP axnmeraiil -dim DR™ 
FIFED and URLSH MOWER! MOHS nil 
EW» wra^ls. brush. troubles, sujuqjc, ffm JbrdiviiffiJ 
k# n # j ip ffl / " AW R IG POWER-DR IVES 
STEELS rad over rougher jpnmd with tn<e; cwvun 
uplo 1/2 acre pci hour wj Uncut tussle. Pcrftci fur 
ixtiurd^irae farms, my tTOErtjpwri)-. Please 
maiko^J*lj^ TODAY for FRPHlKTAjLS^ 

TES- Flee t rush deiBjlTflf^ DR™ FIELD md B RUSH ^ 
MOWER including pram ‘ Off-Sccnf Sivinjp ™ n i 
erfw,*rtd htftt Jp ^jrt ray l^nQnUXCi Ckanng A M™ra 
IboHrwt o 
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Introducing 

The 

New 



w 



# eed 
izard, 



(he ultimate solution to 



rotaty trimmer line problems 
No more trouble with trimmer 
line — never buy line again! 

Easy to Install on your 
gas trimmer. 

^uts through tough weeds, 
on are and grass. 

Keeps yotir rotary trimmer 
in business. 

TO ORDER CALL TODAY 

1 - 800 - 262-5122 

[C*il tor dealership inquiry) 



ONLY 



( J VISA ( J M/C f E*p Pile. 

( I CtlMk ^ntkKfid Ipr S 2 I.BS plL±s S 3 00 postage end shanflEing. 



Model u 
PtlOflsJ— 

5lrpfl* 



Your Trimmer Make 
Nfmo 



City fiSste Zip 

Send to: WEED WIZARD, INC., P.O. Box 275 p Dahlonega, Georgia 30533^ 







Do-It-Yourself 

Videotapes 



This Old House i 

Make home 
repairs- easily 
with this lape 
by hosls Bob 
Vila and Norm 
Abram. Among 
the topics: re- 
pairing a screen 
door, fixing a 
faucei, install- 
ing track tight* 
ing and trim- 
mings door. With 
the cost of home 
repairs these 
days, you'll sava money by doing them 
yourself 127,45 (includes shipping) 



To order. <*eriti a check or money 
order to Popular Mechanics, 
Dept. MART. Bow 1014. 
Radio City Station. 

New York, NY I 0 I 01 

Phase specify VHS or Beta, 

i "i .pi::iii M!vi:hBL‘UL - 1: .! putl til H« fc iiirl StnipjiciH* 

j dl’Wliion of TKu Hjiini C^fp f I WT Thu 
Hutu! CwtMfikin 



last Chance Garage i 



Learn So do 
basic auto re- 
pairs and spare 
yourself costly 
trips to [he 
mechanic. See 
how easy il is to 
change your oil 
and filler, flush 
the radiator and 
lubricate the 
ipension. 20 
ipics In all! 
Buy it for yotir- 



fliy 

self or asa great 
gif i For someone else $27,45 (Includes 
shipping) 

Furniture Rdinlshing hmb 

Take [hat old 
piece of fumi- 
tuie and make it 
look brand 
new. By follow- 
ing she ihree 
main steps out- 
lined I n this 
lape (stripping 
away the old 



, prepanng 
ihe wood lor 
The new finish 
and applying 
Ihe new slain 
oar varnish), you will expertly restore 
>ur fumilure to Ms original beauty. 
** .45 I includes shipping) 



\20 



POPULAR MECHANICS # SEPT EMBER IW 



CLASSIFIED 

ADVERTISEMENTS 



Sophie GronowtoL Classified. Sides. Manager Dorothy Classified Service Mender 

Rale; $7,95 par word payable in advance each insertion. lUnum imerticn ten wwds 
ftoJd face capitalised words— $ 1 .QQ par word (Pint word gat in Bold Face at no 

fixtra chains. Zip Code Free.) Centered Headlines in All Bo Ed- Face Letters- SO 00 . 

The n&a avaklabte imra- to pl&cg an adv^ntomem in Aimrita's No. l Classified; Section is NOVEMBER. The closing- us SEPTEMBER 5th. 
Send ra-nkumee payable and older to Popular Meeh&mc*. Classifier! Department, Z?A West 57th Street, New Yoric, Hew Ydric 10019. 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with Our rrtyL-QnJoT adVHttfM 
who use pest office box addmss&d fbr their convenionov In h wnlllng you* ore tar„ 5*of>utef Mechanics 
maintains a register of such in ail order advertisers concerning their complete names and street addresses. 

Advertiser* using P.O, Bok number must furnish complete name and st rw\ oddnisS for Our words- 
Tu avoid dsday in the paklieadefi of your ad. tstase send samples md descriptive materials with your request 
if your ad does not state clearly whet is being offered. 



NOTTCEJ WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBER AND DECEMBER. 
AD CLOSING DATE FOR NOVEMBER IS 9.5; FOR DECEMBER 10 5 



PUBLISHER S MART 
BOOKS 1 PUBLICATIONS 

two AUTO ACCIDENT) WhlS if WJ Hffifl on#? Saw 
dollars, preset yourself. L5ASE. irm detail* AAPtL i45fr|l 
Ufaw Cai^i. Barton Rougn, LA TOflDft 


STOP GETTING CHEATEDI! 

HOTTE3T SECRETS OF CAR BUSINESS FHALLV RE- 
VEALED, SAVE THCNJSAHOS M LEASING and BUYING. 
EXPLOSIVE REPORT - FULLY GUARANTEED! OflDEtt 
NOW while Euppn« laei FRE E SHlPftWj. Sir 95 To: Harney 
interpriew, 5006 Wsy. Tuqk*t fc GA 30064- 


CARPETING, DIY SYSTEM OF HSTALLATIDN AND RE- 
PAJH-JS 95, Galary Birffikd. 2 Old Manor Ru*J Enilp^ri, NY 
11941 


RARE DEVICES, INFDflUATTQH, PLANS. Ei-nrgy 
PsuBJo-Purpelual MdliOri, UFO DoccmwiH. Anting Far 
item.. 30 PuLElfe More. Ca;a^ J5.D0. FA-R n.tacrt cti, 
34C4 tMCJSfit m . HarTrStHjrg. FA E7S09 


FINANCIAL GLIDE BOOK. Minnie e;k.Fi-.nys 
FirumoOfl GQgribrud 1 uardn rrl itrr-snl ImXvi mure 1T95, 
J*£, 6323 Duiiywind Line, Leweland, Onto *5140 


EARN E JfTRA CASH a* & Ppd-hm# Nwrs Ctrr^sporidenl 
BookW 19 71 Craig Pu&ncationa. Burts iB6. n-gbwBy 

138. Jgr*5tw. ISA, ,30?6S 


EXECUTIVE TOYS Tr« CitB^ Bdurdroonr Carnc* & 
Gnigcti. f ^n-njraLk Lina, Peabody, MA Q'96Q 

NEW >C CAMERA. &^*1 ^ D Cd^ YN U^ue 

Grtl f a^ftiabte Warranty. Full line Ql ai^d»5Qri^i U 
C^rd-Visu SM P 0 BOk *ft Bfbhi, Nuw York 1^460. 


GET FhCn iM MM. ORDER- Esqjwrt secrets Few: 

mlpmwtwn SAJ Salvs P.O. to 236. Dap). E. Crostf. VA 
2299 

AVOID BILL COLLECTORS C BuhM S»d |5.B. Bo- 
nus — Your eredM J*ptwi gqisda. FVMB, ItSSS Leibacher, 
Narvik. CA 90050 


FUNNY KXXSi FREE SAMPLES, CATALOG. Mad-Mart 

1 »4. Houslpn, T«qi T7»1 . 


HOWTO UPSNOOT LIKE AGDNSLJNCERI Eaay melhori. 
Connplel* inJIrnCtipni:. &5C-ss. SILOS' Jim Goehrs. 201 
CAripn ft^id. G^Mrftfiond. AW 3Eftf4 


FABULOUS Atfwensur^. nukes buying mom tun Fr#* 
Ut*lpg. Gih W0ftt_4W3T Bm Lane. tmSasler, CA&:^JS 
FTO 


ARE VOO Wiping F-or Tim*1 I Wes^ Bui 1 WWF 

EASY MONEY AlAipay Writing shpr* L^irn WHAT tn ! 

Write, WHERE 10 *a\l BOiklel irtri^ Diwh^fy. FULLY 
GUARANTEED 1 Onfy sa.ra. Nothing to Lose' YOUR 
CHOICE, *9 Sli?ewTSthJf¥ Ave . OceanpoA, NJ C7rat 


"SHARPE «R5 REPWI-’ Monthly t4*mmw VAtabl* 
Tip*— •Sourc*f»-8uy! , £*S Uwd Eqoapfrwl ft*? Bcocbur*. 
S*dg Cotnpmy, Dipl PM9. P.Q 22W», MirtrtAipafe* MM 
55*22 


HUNDREDS or umgi!ie end emayaMe giUa ?or all ooca- 
wona li^lvrpd m FREE CATALOGUE, toes Hagen. 32#1 
Caamin Si t Victoria. 3C , Canm^ VSP 4*H 


CARVE REALISTIC BIRDS. £2 disg-'ams 74 photoi 75 
pages, cot pie tp IrwIrudlcHTO, Ei.Kl WOOOCAH VER'S CAT- 
ALOG ll.CD SiLVEflLAKE PM9d9, 2»1 Nortft Dekalb Dr. P 
#3C4, OerArtiit. GA 303*0 


BOOKLET, m*fcirtQ Yum Way Through Colte^.' de- 
scribes money-making campus jota. &riMl*tnt gift S#M 
Lee DleSfiraon. P.O Best 3flS. Hampton. Virginia 23669. 


FROM TRASH TO CASH, Row to Sind, Suited. rAcydlb and 
mu discarded e^icitt lor lun & proliL la SG- W,lhe-. 1057 
bii-1 28 SlnseL unoodyn. New Ywh, 1 1210 


"SURVIVE SAFELY ANYWHERE" 260 paguA of fe« imst 
cqhc^u ir.ro'tnalinn tver published un survival ThuuSiixf i. 
4ri delaila iftipruz-yed ihsttefi, weapons. riavigaiiOn rltf'iJ:. 
iwaj modleinft H you own enty or# book tfen u ft 5*6 99 gjkS 
Heri Delta Press. PGfl 3 55«Nt. El toada, AR 7173d For a 
1 23 page catalog wnd $2.-GD -FREE wo* 

UAMIADi Shift of lhg Eprdi*m its ami* changes wvolhpr 
and 5*>v*t Ptt*iN3 TfcchnidM Rnppr! $14 ». U&« 
CmUon* PQ. Box 1623ft. Cpfciado BpmgA Cok**** 
S0®3® 


IHCREMLE SUCCESSi Guaranteed) Free jatfli.E.' How- 
lo-Booiis SewjTV pfpfstable honte fets^esses pfes mone. 
PhAiBfia Putrihhiitg 2 Mont Si , -BUNm, NB E3P stw 

POPULAR MECHANICS HOVE HOW-TD ThftftOO* ia lor 
YOU rt you are conahSertng lackHriig any oi those do-ft- 
yr>u^«pt1 hpfigwig: wgdlp^jsr, light- 

ing, 1 King 1 lc>prhogncl5 pr mvn f^r mfTXMjeiing Omt 3 
iliunEraimnn and phob^f^ipha, 2 and only C9.9S. 

Ordtfi ^ &.1S3E YpU wpn’J bd ¥orTy. Popular MfiPhani^, Bvy 
1014, Radia City SM-. Npw Vprtr, NV lQl&l 


POPULAR MECHANICS FLANS AND IDEAS ' CATALOG 

—Hundreds of rdoas on workshop project, pie™ tar snoo 
lOoh. housw. boats *umi*ura. to>^ — |u«? aUout 

o^ryjhing^ S^nri S2-00 to POPULAR AVECHftHCS, P.O 
BOX 1014, RADIO 0ITY STA, NEW YORK, N.V, 10101. 


AiiTOMDBLES 


SLICK 50 FOR LESS. $11 BEAT ANYONE- ENERGY RE- 
LEASE, AMSQ1L ^^>557.7$^ 1CA [40flJ-»SLIQq. S U 
BpdCifHiea. B0- 7763. Sin Jot*. CA 951 SO. 


LOVE, DATING AJW SO:VrtWl iMrwWAffl Id Know 20S 
P3P9S postpflrfl Mflii-hvK Club Rppkl. W M E«p*r 

R4 . ViKlM. C«^iA SlffiB 


S22S DAILY '‘CHROME PLATM" Auto Paris, MolMy- 
ckfs naipanPY®. easy. [Fibs] mfomalh^i Chroma Fmah 
to mi. Waldorf. nd 20604 


MAGA2MS 


WORLDWIDE ENGLJ3R NEWSPAPER&MAGAZWES. 

Slfflpkw: 312 45 FREE BrodhifS. MurtiMwS|Up*Y 4 , Btm 
Db&9. Da^ia Pom;, Cflblorn a 92E£S 


GET RICH m MAIL ORDER . Well Known Author TrtH AH. 
352 P*s*a Unrated. Send is. 1 00 today J E nierpneet. 
D#pr PM-r>. PD &m 211, MaryivIlM. Mich 480*0 


FALL CARLISLE rgifcrdqr t^r Rn M*Ml and Oirr^. 
SefRember 2S - Oclstatr 1, Carhsi*, PA Fairgrounds Over 
SCOD spaces rilled - wrih Lars and jsirfs TM Mirfc^Lp^s. 
1000 Mawr flaad, Carlbi#. FA 1 7013. Ft&m . f717^ 243- 

7«5 


ffidjewi worth. O? Mi W Bi«r jotd at *4 .DCTa print. SSOO Bhna 
PijtHiifl)ii5r-F3, P.O. DOk 4S337. SarfiSMA. FL 34Z77 

SOCIAL SECLFHPT GUIDE, lor t/flXimuni Bcnelra, v 95 
DiaMbu1«J by JAMC-& TrtAMLS, jJ^j GiayicL. itJfrl, ban 
AnfcMta, r+i.itLd 7B21 5 

KICK AND COCAINE Np Nqnsft^ RipGrl. CW4HIM. 
1 10 00 D. Horn J56 NcVlh A Tulare CA ^274 

FORTUNE OAMBUM01 SkuA tfi winning. Smd 17.00 
to PERCO. Pt*. ^ob 40^, PA^nd. DC 7?9&1 


CADUOGS 


PORTER'S FREE PHDTO.VUa CATALOG- in fch# 

Induttvy 4.000 b^nd nernes. 1 W 411 * end vnviwN 
dUCduni pfi^ia iM F*tt SdrVlifc Frte ^ppy mil*. P^rtEr* 
Camera Slo^e. 029, Dept. PM. Cede? Fails, LA 50613 or 

phono I^OWSVWi. 


GOVERNMENT SEIZED Vb*»cI« trim $l«. Fwda. Htar- 
Co^vDltaa. Chevys Surplus. Buyws Gbrde [1] AQ5- 
iftf^SDOO €nl. C-20024 


IS ET tru* ycu ^an buy itepe tor uradet 1200 through 1P» 
U S. G*i ttw Ipcn ip*^! 0 ®a 1^12^742-1142 

Ekl. 7133 


FREE CATALOG of useful fl .Us BA Marker Gills 59 Nova 
Lane, to 37. Pme. CO 40470 


VAPOR Car faUrtloi Tfipl« MPG. f™* WlnrmafiQn. HftA 
R2PV Bdwling dnon, M.0 A3334 


BUY KNIVES, CUTLERV ITEMS *t WMiwaln Srf* up h> 


INCREDIBLE BARGAINS! BUY GOwrnrrienl 5«iri>lSur- 


FAMLT TflGE, Mem how and wf^e to rtwaren your 
Rn™ier^ U 71 TELiCA. i £. Ch^nui Aw . 

Suil® R. 0.rBng*.. CA 9S6&7 


KP^. Huge&itec;ion SaM*F1i0n GuArA^-Wd. Fiisl to~vi»< 
FREE Catalog. Bnid^y Wounla n Knria Wurka P. D Buk 
4947SO, SawtFArte. Tft 37BN 


pbs$ . Memed®. Foraehes Domestcs, TfurcLs, 

finals. Vans, Misc. F rnn 1 100 AM AZM4 Recorded message 
REVEALS hrii! s ISO?;- 721 M7EM.2409 


NEVER BETOftfi REVEALED! SafesLau'^w ™#n prd*r ; 

triyftin*** reporti. Fpf wife* mflUpri pr msal*' r ^" 

lew Guaranteed r»j>1s NO tail systom WFL Quit |pb 
an^ 3 months I'en mlK*ORUw#. 9 report lor pno# ot 3. #9.00 
to Regns Pubuteiilkinis. i£M Pi^# Ln. fc frj "S-LiPv. 
Qurlinyurtre CA 94010 


EJfQUBfTlLY dwugr^d \w**vry F w# catalog. Fiishkjn 
Jewriiy, 4393? Rrm^ tm. Lwail^r, CA PMS 


BUY Gaverr«nL , -iyl $neund A turpki* vnhk:I^$ From $100- 
F i-I«. Chevyfl. * >-4 a ete. Fdr u?Hd -Call (GQSi fl42-i(lSl rkh 
007 


eOOUERANGS..., HWFteDtOLE RHturna. High-Tech 

Cta^n#. wprid # em free c^wog pooueaahomah. 

‘006-1 N 3rd. Mt^iofl, LA 7120MHJ 


DRUG RAID SCBURCS: Buy Din CNaap' Cwi. Ttt«ka, 
V4^s, tote. Compu wl Wrfec- Bp* 4309-AT. Wwj 

Go*wa, CASiP&s. 


RE SLIME SI WriM ynur nwn CiHUiirjdl Qq'$ md Don )s, 
Concise CWailHf P-an. Etsm^es S'fl.EB. Fteaumqsi, 22&10 
Rogers. Maple Ridge. BC. Canada V2X129 


FLAGSt FLAGS? FLAGS A FLAQKiLESE Frw Caia^g' 
LIBERTY FLAG, -P.O to *24PiV. R«»#dsP^g. Wi S3fl6» 1- 


(OPfrtifiutd on n*wt wtl 


SEPTEMBER W 121 

















COMPUTES * SOFTWWf 



AUTOMOB1H 



GOVERNMENT 3EEED VEHICLES *rom H0fr Conchas. 
Mareeetea, impede no* available to Buyer a call 1- 

KJQ-333^1SM *irt. V-2K 



SAVE FORTUNE! Cx- inau’dliL* SECRETS y*ur agen* 
rmr l^i GUARANTEED' FREE deLai a EagM. Bo* 357- 
PAW. Ffli^tW, TM W 



SAVE ThduearKfS on your itosE twiw tan Aftp'll show -you 
Step- by &t£fl how fl's dbflfl WfrSl F*?n ansi^l ypy ' Yflu S 1>r 
;U*I -tay* 1 n-avf ri FtiiliSlat^irjci g j-arjnl^t-3 Set id 

It 95 IP RAH Agb£krtibbita COnsu linll. &213 &rde<m St . 

Pewjn 



PROTECT yeur yehiefe? Ge/man mpi«r„ i*lton :>csdKd 
mol or *nd mam/jl Nnantsston i^rl Adding. sand S?9 50 
£mKHOp.Sl550(TrarapniM^I bo L*gand Twchrtik, P.Q BiMc 
747aSatf^wicftSEfl3ipn, Windsor. Ontario Canada N9C 4Gl . 
jSmS77B306 



SYSTEM U4UH Famwftc N#w Oil With* Reduce 
Fndion. lnc?™ea Gompm^tofi, F^we* Mriaage. Guars#- 
iHd Sit §5 Lan* King, P O Bo* 19861. Saeraflwrto, CA 
9H1fr4H1 



HAKE fS.OU Ewy Tnn«1ton-BuyS*ll Drug Read $gi- 
ziko Gar. Borfl. Truck Pftr^h&s, Rom ROy^S. Jag- 

uars. Giddy's. Hckjsas. Roto* Washes ^planes, ttal 
Cheto. Buyer Quid# HZ«. N.M.C . Epi 49Z241-4, Ft 
LaudwdiJe . FL 33313 



GOVERNMENT SEIZURES! Cars, Van g, Trucks. Boals. 
Ajrptenes Dm Ckeap t^.03 FaJcon, Bo?. 406®. Long 
Oeaih. Ga 9PB01 



SEIZED in g<HSrnfTOfi£ narcotics rams! 1 Ajtomcv irc- 
Vans . . Boats . Furniture T>iQ^Mnd& b^h** flams, 

Dirt Cheep - ftemfl tor &ig Pr^Ahs! Fr« ii* tor morion Jlfr 

463-30®. Exl AS331 



CARBURET OR ENHANCER Can dHJble mUsapa. 'fltJi n 
Ml -paw^f, Ins ill cfl'^uiB^ors. Sal i si act ion G^rirwta«d 
Eagle Research, ifKKMEflTM 

SAVE INSURANCE % Auto gsaas at ch*ng krt Slop TTnev w 
unj Qjdldy tor Inauanc* Discounts fiw brochure Gall 1- 
80QJZM1*4 e*1. 150 



ELECTRIC VBfCUi 



ELECTRK CARS - Company Hwfc pi 6teetrn;CB*4 

Send Tf-aiw*#!! development. Ml gi Ending Efr. 
Diamond Bar. CA 



AUTO SUPfTJES A EQ1APMENT 



AL TERMATOfl (j-uncraicT ■ ^obL-iidi ig. Book Pnw 

H«tetoh<S Engineer*^ Eo* MKR4. Las Veges, NV 9912(1 



CHOWE OnEflhACL KITS: WHOLESALE CATALOG 
Iv'iJft Engnii $orvi™ GrPup. Dtlpl PM, Bo*. t3O50L Lariaingi, 
m £#901 



aODVREPAH VIDEOS Ht » Frwfrwhgm C«H Tnpn- 

ghft PiedwEiong l-tOO-K-HK 



CUSTOU MADE 1 £ cj^fJ SptSy <*ftS IP maich ^ ny 

ca’ Peffpti Ipr (dyc^upfl 5ami y tar, rriak* model, cpier. 

AWOOLDRCWC ^.95> CWailar i Supply, 461 2 filuandge, 

Sfluii fill*. South Ojjkola 571® 



BKEUW 



BUILD BIKKCAffl D^Jili. r Ph«0 Popu'ar 50*n« 

Vagarinn* C : -J3i^1krls 



Morata^Mom 

suppues 



DO MARTS, Mift-fcikea, ATVs k,h. PpIs l.^esi 

F*Finea L-bf^i S^tion. ® Ppg* WOO 

^kiti.r-^ahl-n Kart Wgrlp, Ekjtal C-- tifiS MrnlDf Avn . 
Pa tfesv ’lF> Ohio 4-4077 



/^TOT,H>WCCMPWj 



HOBBY HELICOPTER. Ultralight finale asalar. Slmpirfied 
ccmBtFudldii* MPtofcycte ftnginp; Brpphur# 55,50 
POLWOVA Dwi PM. Ou*ra. Ganeds JOt 

3LD. 



FLYfNG 'i&iicbt Modal Tot flernnta Control ttoObyraE. Irvfo- 
iSM. UlualFfiitied Hi^ng Hf.fe. Rykce. 325 Beach Si.. 
Bavare WAffilSl 



BACKPACK HETJCOPTEHmiormatiDn fc.Oo Right video 
S#&G0 Plans -availible. Pobm sflolPF^. Boj isr -Rapid Cily 
Ml 49676 



□ESION-Bulld Ai: c anes. Hang £3iido- a. Simp- 1 ed pubfc- 
bFPthurfl |1 tfi. McCpy Adicr^H, Suiib ?43, ipp^ J, 
Ma 1- 1 -utldn feaL'i CA 90266 



POPULAR MECHANICS 



AJABOAT5 HoyfirefaPt SuppiiM. Completed 
^ima, kjlft. PiopflAers, Engines Catalog S3 OT BpcmBtfiSi 
Bo* &10M4. MfSKer Ok 74F.5-, 




AlftBOATB, unrahghtfi, Piopalcara. ^MnaliQns S : do 
A^Sc&y Prapollef.asiSAiOld D»1on Ftd , Keller. TekM 7624# 
09-17) 431^160 



WARP DRIVE PHOPtLLER& - REVOLUliOHARYr Van- 
abie ptSEh Absolutety n’-EEl otfiewni. Hncolheel. quieies r . 
toug^sl Sww ape composite Sirii^astion guitffantopd 
ton Wire o™*, PM, Rout* #2. Bfla. 2Q2A 
Chip Lika, IA 51^™ 



SPACE A ASTIION/UJTS 



NASA emt34ems. toys, gilts, cc ioci ohre.. Ceta'c^ 
Ratundabli. ColtectPF Imvm. Bp? M1, Oaytom. 



COUBDSTIONLESS ROCKET, m *m 3® MF*t WakA 
Irnm bOmnr^ miilitfiH^ Gompkne P'diiH Si.50 Caldluy 
S! IX' (FIEFUNDABLEk HVDRDf LfTE, 6065- E&dl Entftmc. 
MfrU, AZ #5205 



NdVtROtAFT 



HOVERCRAFT Plans M SiM CaLllog £1.50. UarMl! 
Hoverpr^lt ILpxZQI Cof^™ tiliOOit 61 242 



A£Rt>vAR Annring Hprerq ra 'I tiusi! ■■JiiS'ly with drtftft&ry 
Ipgll^ L aw^TiDu^er EngmL L pc-^er Carnes One man plus. 
Hosiers. Flies torWAiTt blOkwird. S^dewiiyri- i^ver lan^bnow-' 
wMen- Complete eonaftnifition ptam bfochufc in. 95 
Afl^o- Projects, Bm 5i ’3^ ClaMon. Ne* -Ja^y 086$# 



■HOVIRCPAFF plur^, 3 tp 1 SOhp Irafcempfliofl. £4 trafunfl- 
ablei SavlK. Qci.-. 34«. ta^not WA 9B272 



VW HOVERCRAFT ^wmaslon $5. Plans S25 Nedie^L 
1649 T 4 >pehMefiM, farm-Haoie, Indiana 4?B&7 



BAITTLETTFlVfnigSaifCer UlIrSr Liani HOM^cran FesSyrw! 

In Ddcumanslary ^4m, 'Faroe " ^o*ere<f By Ori?i- 

inary i_ewnMo*er Engine Complete SufNJty Sou^cas 
and frolD Review tTD.W-. t2* H«mk Serid To He*t? 

flerttal, PC. Bov l&SU Eiiwndaie. WA 383S3 



STEALTH HcwFcratt PopIiwo 

slip, spin 1 1 - 13.00 Maw* 2430 OarF^h UtaW. QK/Fird, CA 
33®S- 



(B3, RADK> ft HAM EQUIPMENT 



police -Fire scanners ca^ hau llar^ sway 
antennas HRFL boa OcNvlR. GO Bfcrta 



DIRECT-DRIES: Socres &car*rw frcguc-nc os' Fotfsrjl 
AgunL ffi- etc Catalog CRB. B£k 56-PM, Commaek. MY 
T1725 



CR MODIFICAllORSl r ■cqu^nui^s. r.hdcrs, FM, ^npldier^, 
bpphs- k.ls repairs-. high-perlurrrjmLe dLtefisaries Ca.ljlou 
12 CBCI, Btix 3t5^0M Phoe^iK A£ S5Q4* 



SECRET CB rt^anuaJs, modlfleUlong. accesad^a Caia- 
lug 52 Selmen E^terpna^. FOB 6169 Corpui Chneti. Tk 
73466-6165. |512|S&3-2V35 



a^CTTTQfJQ 



iUCGBIF? WIRETAPPED? Find oui last 1 O&umerm^ 
sursft e^u'pmefti i^elog S« Cacri electronics. Boa 
Bayheid CO 01 122 



HAflfrTOHflKD ELECTRONICS iar private mwengeldra 
security prc-'raiibnaJs! SendAHimps Ibr^iaipp Now! 
HuhMnPM B** 7S3 Ckimmof'is, WC 27012 



ROOM SURVEILLANCE TEL^HONE % t TSJSQ Phene Tap 
G^ftiog S3 00 Lisltn EktcUrpnics. 6^3 Elgin. Mu3k'L*j|e«. Ok 
74401 - l J0O-W3-TAPS 



LA5EP5- Irom 995 write MWK lnduBtr»“i. 9652 Weil 

Keteiti &jue 34 qm. An4he?m. Cap^mh Gaill 7 



WORLDS FIRST Uber-oplrt inaiieclisfi mirrdr See in 
bs*ur*d afound. $9. gu*van?aed mifwk-9Pm s^BU 1 Fo^r u n 

■■ 4-£>j Cm Lin nail Qhm 



ELECTROWC kvfe.i Vteice Dissiusse^ 1 f W Sues' Transmit- 
ter! Phpn* Snpgpei Bug Detepld^ 1 Mor*i Cilikig ti 00 
KANDI Eteelronic^. Bpk mi? Ds*M. 2SK. Ter™ AZ6S^ 
WI. 



84JTLD ydunirdf tdn^*fW ^igil4t dp^i^wards DeFplg Si 
Modern Labe. 29D0 R^dt&eau, Ssum -Fiij^ck OC. ^SK ?JC. 
Canada 



UNBELIEVABLE! 50F¥VElLLANCSCOUfftERSDRVUL< 
LANCE I Lowi^t pnc^> K U pp Pfllabg 16 U0 (REFUNDABL EJ. 
Prated or. P.Q R&*. mm UA* ftly. UT JUiSS 



FREE Programs' 1 i&Mpc 's^AppsiltlSflO ^Cornmciociiea^ 
□titers. Send: siampa Box &222EZRA Sen Dte^o, '92105. 



ATARI HCVXLTtE MtMtW Fitet interrmEKm. 2&|h 
Century, #042, Hicnsv1!l&. NT 1 W 



FREE CATALOG, iRM Shvewara ^Sofiwarel UOVi*a 

Accepted Saw’ CKi Sphere. Bpm 2S37, Depl wUhes 

Rarr-6 PA 1^3837 



ROUE AUTOMATION PROJECTS uvng mpflulei RerfK?W 
csal =0nlru!li?i pragramTablc’ by ynur PC 16 L-S 
Electronic. 22 SU Camilla Fla. Mi^fii^jug^ DnttEnn LSA^Jfi 



iau COMPATIBLE COMPUTER® **** hundfeda e4 dot I an 
by *05&mfcling ygur gwn Send ter *nw Galiidg tiefiieraJ 
TochinK:!, P.O. Boj: 2§?6 L^Ke RpnkgnkcHmq. NY 11779 



IBM Sd^wpnebOf Huge Ctftetop Frw. Nulax So® 3?C. 
Wpod^r^. CA 94973«h» 



SATtLLfTFTV 



ffTEE ■CATMM-Sy5iem&. Uipfr^es. SAVE inn. Hoi»- 
ipn, Unidesi Cneparr^ Eic SKtVtSiCtN. 2gi?Ooi|0gewey 
Fergup Fails. Mn 59M? 2ifr7S9*4Si 



FREE tATALOO 36 pa^ae Wa^r BrtsMli. Nobody ufKier- 
ielli WEST &i tide 1 977 Immediate 4?*spping, iSSI? fv>' pfl^aa. 
1 71 1 Cedirdale Road, Ml Vefnorr. WA 96273. .;km:- 222-6064 



FREE DETAILS. INSTALL IT YCnJRSEL,F1 F^y Sd Mtaw 
^natnfdtione Compteie systems and upgrades Enjoy HBQ 
Cwem^ Showlime. t he Movie Char nel and rrswe' Cstrtteh: 
SaleJIiieCanwnuniPilionB. Bo* ?64-M3. Bohemia.Nevi ! Y-ofli 
1i71^«*2&* Phone |3^6? 



SFBgQ, CASSETTE TAi^ CTC. 



THiXr&Ati&S Of OLDIES 1 t34e^ifl6G-s Ha.id-tn hna 
4§rprn hfl ccf<?a metude rock. R&&. pop, and couintiy 
Catai-sg ii.DO. Arpetisa^ Pie, P.O &ok 66455 Dapi ? a M. Loa 
Angeles. CA tOOSfr 



TV, VCCOS A VDEO EOUPMEW 

NOTICE! USE 0f J CERTAIN ITEMS IN THIS 
CLASSIFICATION ftEQUntES statkw 
AimtigHMUOH. 



CABLE TV DESCRAMBLERS, converter*, fill*** ind 
more FREE 14 page cetafc^ TW Cabltt, 12062 S.W. 117 
Court. Suite 125, Miamt. fL 331®. K®-442-®33 



CABLE TV CONVERTERS. J*rrdldL CMk Sciplitic. AUa^ 
id Zemlh end iutenyCklw^ - New ' MT5 Stereo A-!9-Qn 
Mute and Vosume. Idea^ tor 400 A 450 Owiters! Visa WC 4 
femex i-«M»-TtZ3. RUB me. 4630 Bwap&flue Drive, 
Eag$ii ,-MN 551S 



CABLE TV BOXES NEW EQUIPMENT l yftr #®rren!y 
Low-Fiter prite Wfm BitKhum age Prpdutm.P.0 te»i &62. 
Bat© ME D4072 207-967-0726 



CABLE TV G0MYERTERS ALL MAJOR BRANDS AVAILS 
ABLE JERROLD, KCNTFVC ATLANTA, ETC, FRjENOLV 
SERVICE, INQUIRIES WELCOME 1-«Q43fl4Ht VtSA-M C. 
ESO VIDEO, P.O. #fiB, ELKO. UK 58K0 



SECRFTS to me tailing cabte T V 15.00 E.CE. Pd GSM. 
Atfam^-iie- S1S02B01 



VIDEO TAPE REPAIR KtT. VHS A iete Only Id 95 DAD 
Q4n, Dl-u- W, 849 Bulb=k Ave . Veodofi PA 19D60 



CABLE TV CONVERTERS BARGAIN HEADQUARTERS. 
JERFLOLD. TOCOM, ZEWTH SCIENTIFIC ATLANTA 
HAMLIN. OAK. VISA-M t-CtXI CALL NOW 4 155*4- 1027 



CAQUE TV GQUPMENT 



IF TOD ■ff.i ,, l Kims nr Iho- bc-il P~rj;n efi GcHTyatter^. 
DeCPdera OMI 1-3l3h97BK635fl. We have ^enraAI. SlprbWGa 
Tn Mode. 5c»enliilc Aitenbc. h«niin, Zeritiu xuvm Qsrie, 

Pnarw^ r Fei^fa tor chenne*. 4l&0 dlhfri 

llrnm time Id Eim«i Nnw Vglpme tlnnlfril Conve^ler-S. 

CAMPBK A TH AM-ERS — KTT^r PLANS ~ 



BUELD VOUfl CJWN Tra^lPT - Fifth WhMfef ■ 

MelcKhame ■ Qwipar PitkuP Ctov^ ■ -Rang - Patterns ■ Krte - 
Catalog $1 Gten-L 9iS2 F^baeera^, &&* 1B04PV 
SAlirigw^r CA 9QT7D6 



1 77 TRAILER PLANS Hdtidrty LU Jiy. C^r. Cnnstruc- 
tiun-Strong. Stream med e^ty &j 'll COrT ^-Mint K1C1. Cite- 
tog $4 <» Tpg-Aiong, fkrK iSic?, Satent, OR 

97309 




















BOATS, OUTBOARDS, TRAILERS, & 
JOTS 



SCAT KITS - PLANS - PATTERNS - Plywood -Wood E|*wy 
Fiberglass - b’eel - Aluminum - WORLD'S LARGEST 
COMPLETE LIME - B'fTO’ -Sailboats ■ PowBdMara - Crutwra- 
SportbotM - HpwrtBltS - Hydro pi pn** - TunnrihulN - 
Hum bout * Iteefetea w - Gaficw® ■ - Dod»* - Dioghiss ■ 

MuINiuIIh ■ SEW FOR CATALOG HOP (Airmail HOD) 
includes Suppliers Catalog fFpuin^ Fli»fglteii-Flo!ASi5fi 
FoamJ-BOQ* “Amateur B*tiPiilldift3 ,, 1 »« - 

CUURCCnAFI, 10-P Aqi^Mne, T<mMA4P. NY 14150 



GOAT PLANS - PATTERNS - KITS ■ Fpr Rom* Buildnm 
Hu nd«t4*tf Proven 4a*lgm- 7755'- Hydnpkinea-Gino** - 
<ayeks ■ RowftMbl - DucAppals - Dories - BaeiMsii - 
SwIbOftm HwtttMl# « SpCrW*h«i ■ frAeUtiflipL* 
Stil-rhc-ryjlgrr T-rnendouH savrys 1 160-pagp DESIGH 
BOOM |4.pQ*jfmHl ffi.OO bJow). Include* Fm "BaaftbuHd- 
ing 9-upplieii ' iiulalug &Mk: "BQhLCj ildirig W In Piywmd" 
5-in Ppd GLEhFL 9152 Reaecranfi, Bd lKWFfctSJ 
frNNbwttf, CA W706 



FVINRUDES ■ NEW 1«H Durgaini - Top Brands *H 
&iZK . Hffi ^indlBnc Sc^H kAtCulfeKh p»m 
Efelrs Ma^ne. GtO MvmrM Rq»d. Lyrtfomis*, Ntow York 

11K3 



CONVERT CANOE TO SAILBOAT Ctf-l'pleie Plan® te 95 
CAN-SAIL, Bus. 167, Bfrwll. Alberti, Carr TOB 



QUTPQQVT ^QEJFfWENT 



SWVMG&ET ACCE8S0HS9 PLANS aftd COMPLETE 
KITS, Olympic H*trtFlk*L ncna&flisa 



ATHLETIC EQUPMENT AND BODY 

bumjmng COURSES 



BIGGER, mm P ®*#rtU§ Muw?«« - laalaMS fie* Booklet! 
i.jnivflirjl. Bom &694A. DOW Mifftigifc* 46240 



KUNG-FU Frat Le^qs Send 3 “ 00 for 63 o siege McLrea. 
BC* 1 755. DW1. HOrtCAdu. Hawaii 96506 



SAVE >n Bodr£ u Idn'iy Supplements! Free Catalog 1 
Vikpmiw. Bom 207S-i_ Reading. PA 19406 



ENQNE 1 MOTORS 



SUV WHOLESALE! 164 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS FDR POWER AND NON-POWER OUT- 
DOOR EQUIPMENT PtnA tar Smell Engine*. Ltff*n and 
Garde* Equipment. ChwmwM, Kadi Mmibitea ktoe 
includes Stovice Manual. Specialty T«*. AccflssciFies 
Sand IF-tiG. Saw-On-PiUs, P0 8o* 4$td>_ Dwfo P. 
■Sdnsamile. MA 0&145 

WANTED - DETRWF «SEl m* AND i2L INJECTOR 
CORES. Call PMb H-jnier igoo;. 331^254 



TOOLS FOB SAtf 



BOLTS, SCREWS, TOOLS. WHOLESALE, OBJECT- Gum 
asiaed Catalog Si. 00 iRetottSabto CpmaknE. 44, Bps. 
■fffi, Bn^dl. Wisconsin 53104 



NEW MECHANICS TELESCOPIC 3JDHTSTAND 40JtfB 
dropl .ghli Jrt perfect peeiUOfl. Ns in DwttOK. Free Detail 
U*ll£hop U.&A, do* iffl), Tata^. PA 1606& 



UmSTBTTSEVVMMMMB 



UPHOLSTERY Swr^ Mar+nnw wit* Wm^ F Hi- Com- 
plefa ready lo usa-only SS-TB.Ofli TTtjMtfips&n MKHd PW2Q1- 

AVAILAbLE FROM YOUR LOCAL DEALER, cr direct 

tiMutar ChBmvViHl- D4l^ MH». inf., P.0 121 in. 

L*ri?twefc. T#™ 7iH£5^C>rtfi *KW[ 744H3774 



MWWTy.TOOiStHFWBI 



SMALL FDUWOfllf ^^naoei StippliW Nl«r^lL|Fp 

Py^fciwjjf PreduttR 3?36Swih ?lh Awnw, Ptvptrniic.AREtjn^ 

8 SGI 1 



LATHES, Mills. 7 <k*f kfiew dialog *1 -CO ^ Ridge. 
S36V. Hu means. WV £S5^. 3BL Wr3S3B. 



STEEL, AJuririhur-1 BrafiH— 5^1 Bar, Shop SyjppPte^ 
Pirn Wnlfe; CEI. RH1. &m 163, Cameron, IL 6l*M. 



HANDSAW BLADES, Any Sue. Prw .MerAlum King Sew, 
S541 Tldawatef Di+re. rtorfejih. Virginia 



LATHE 5-IN DU STRIAL' HOBBY FROM HM.00, METALS. 
EUPPUES- LARGE CATALOG EZOOl CAMPBELL TOOLS 
:>4TH YEAR. 2100-D SELMA RD., 5PRIHGRELD, OHIO 
USB, 1-513-3H«L 



4- METAL Cubing Lari -a $114.55. Talg, ISfrtfl Procter. 
IntMiftry, CA 01745 



ATLAS Lathe Parts acmbsc^s HERMAN, B3Dfl NW HMh 
6tjf«4. THiridrac. FL 33351 



PYROMETER KIT 320VT. CftflpOfWiItt to UraM touftdr^ 
h^Ai beating njmpflrai jrc mpasur&menl. M£- Dntars DC 
Product*. Bo?i 4105. HcpSrmik WW 5S343 



INSTALL HARDWARE EASILY wF-nrn H W4 tan k r*#th 
F^rtoma rr-gny -esfhinfl rj?mpir>g pt^blng jefep Surgical 
qtrt% 10'^T HtmoiWt- Only I14.B tfMdV tum*d or 
freight lip*. Amende Indy^rip*. Pcpt CL3 Pa to! 354. 
Ma-or., Kt^lurky 420E4 



LUBRICATION PROBLEMS? Culling. Threading, SoSebte 
and Ssw^satey lubrtanl* biiendvd So apwliiceiign SO rih 
ow^lnaFdilfWndaljfeilv V^a M-'C S4 hggr uPS CM I i-ISOOl 

65*-£436 Far 



WEMmCl IQtDBWMfr PIATIMG 



SAVE yOUF hen» Irom Q* flr ttr*. Ida*. P O Bo® m 

Tcnswand* NY Hi 51 



ENERGTyVM 



FREE EHERQT? Fu*l4« Mp«rs qrtd GffftSr^le^l 
ing Frinelplas ^na Datiila. H4A. R2EP, Bowling Oraw. MO 
63334 



STAY COOL THIS SUMMER— CHEAP! U mm, t^ly 
eltecfeyti NEW lender atedric and water foils dra^ 

matJceJIy. Stamped eevetegie A^wntcan tefarmatlon 
tt&rnm. 0O!i 9H94M. Tn?r. Ml mm 



CUT WATER HEATT4Q COST io under B 0 00 *nnus% 
cost to Shan new ww* M^ny 

fllhfr spSJfiications. COMfott* intorrmto* BOO. HAI, PC 
&dn 14S, Sc- Siduf City. Ne Wm 



SOLWUAUBWWEBBICY 



SOLAR, HYDAO^ELECTRIC, WMfl> POWER eou-jpmanl 
CATALOG. 33 M. U.5. 16 W idFB^n, WzSCQ, few 336. 
Hetf*iy, CA flS560 



HYDROGEN FUEL GENERATOR uses Wrier and Srtar 
Ceils Ptam Eu^f Kit iiS.EKJ Prairie Ponr. Bern BG9K 
Eflmsnlflii, Alb*rtn T$h JW®. Can*da 



m PSi PORTAftLE PNEUMATIC POWER, Detail* H-Ofr 
Bear. 4A2? L*m«.lDnn PgiiW Rd., Fraifoy Hai&isr, WA 90^0 



SOLAR ELECTRIC SYSTEMS! Panels, EquipWrBfi;, 

Few Catfllcg! SUN POWER - TEXAS, FOB ZTSa. F^^eport, 
Te*A4 77541 i4C9| 2S3-a^50 



"ULTrtiATE" Energy Systod, pro^tees ELJECTRlCITYv 
HEATING. COOUHG. ROT WATER, SAVES up Id 73% 
FOWER-SAYE INTERNATIONAL. 3» 336-031 1, 0 <ia 
970962. Mlrifil, FL S1S7 



NOW OTAFTSM AN 



NW FULL W£ WOODCRAFT PATTERNS: Wirtdm4lf, 
■EHrd Hevsee. T Ert $4^0 Cririog 150- Rsy»a 
PMIN. SC Willow Barwa. Wobum, UA 0l«T 



OVER 1000 WOODCRAFT PATTERNSf d 'un. 

prnrkfoblt defiiyna PLUS Semple Pahern $z®Q Actenis tBP- 
9Q|, a&n 73B7, Gertie, NH D3S67 



MAKE WOODEN TOYS, whirls, door harpe. don- 
heuket. ftoMus, rnmn;: bo^es leather inalrvei^ma, cra^s, 
feifnltef® with ou/ pla^a. kits. supiFie»-C*l*log Si tm rSHj 
464-4363-Chefry Tree T^s, Bf^mcnt. Ohr* 



DRAWERLESS TOOL STAND T«ed d+ wftti.ng tf.rm L 
erwgy w^-n^ctoiirig iocl eftaas ctowurf.^ Als Hmla in 'full 
^leiv. Send £6 95 pf>d to DraweUHa Tcto Stand plans. RP& 

P.a fteiii! indfi SwaiDrU NY 1 i?ff3 



WOODCRAFT PATTERNS, Windm,^ W^-.ing Wnll^ Qi -d 
Hriurd'r,. F«ied#iTt. FlyiJsg Duc< PhL L JHjnl Cjldocr Fianlert 
CeteJpg n QQ Crritera. 1 1 640 US. 27 North, >rWiU 
Utfiiffan 40B» 



FAVORITE WOOD TOYS, PaMerne, Pa^wtieeia.Catetegi 
51 00. Twa ^id Jayt &s^ aEflJtf, Lynded. wash 96^34 



FULL -SEE PROF ESStOMAL PLANS Catalog 53 0& 

203 pr^teasiofinlly das^red f©r buitor^g lymirMm 
F^mrtyra D^ignuk ^..CPAS 1037 glmdeia Awe., Giefw#*w, 

iLSCSffiS- 



NEW1 BUILD AMAZING UO^M> PISTON EHG4NE fo«n 

fiflinga. Eaiy plan*. Fra# inPermabo^. ASCO . 306- 

M9 Semlnery, M3 3S479 



BUILd YOUR OWN WATERaeO ANB SAVE, UaltoHH. 
Heateri Message System*. HSffown?. Pacfepgas Mg^u 
Send £^.05 to caAriug imlh Fiee p4bfv 3*rt Wppdina' 
Wartdwd Ccnn^dnn. 4A PK Rd. AJbwiy, NY 12236 



FUmfTURE PUZZLE !3 iniertetking ^^oeiul dull tom- 
lure Ircm dne bloc^ ol wumJ. Paneir.fi anj mmrucuoni 
S6 DO S vail. tQ5D Chwwuv a.. U0H Heinteii^ C%, AJ 
66*03 



USE YOUR SCRAP WOOD- W* kn bmljtul min^lurfi 
iymilure, Fn» deiAii^mpi? RAl tPMSk 566. 
Alphnlti, Georgia XQfrHH 

PROF TABLE* EKtiffoig Craft Item m*de Mffl w«d *t<1 
phsl^^pbfi Easy. Ltoque. Comitere plan 5200 j&M 
Emerprtees. F O. Boji 101 J. Big Sto* Cep. YA 2421B 



GRAPH PAPCR, VanouE sizes, grida Plan ft feret Sample 
packet Skane's, 3 Rtymauth, Wniteabdio. Xc?% 13492 



wood, yvooowototQNG 



WOODWORKING VIDEOS Begging T& Ari*anfc*st c«a- 
Ilkj $1.DD. DRfV, fro* 3S39, Nepfi. CA 94556 



P 1 ANS, BUJEPfiffsm, PfTOUECTS 



FOUR fign Cabin* Pin »■«. Plywrwd Piek'up Tool 
Psena Frjur-ilress S4 @0 Plan*u^„ fro* 4 ?3. BrHSgesKFi. 

ne mx 



GREAT PLAYHOUSE PLANS. 55.00 AhAN, ZTB 
AYRSHIRE. GARNER, NC B7529 



DOMES 



DOMES fr g Dj*c frusta. #wird winning ptwi^ S^ OO. 
Irfogbf 1«>333 mN74. 



frUILD YDtifl DWH SSJPERINSIILATED DOME HOME! 
IHuvbwd ttfriufl. plro price* - tend »« - MffiW 
STRUCTUHES »S3 Wl^m. frl. P(sd. MS S01* ;£.! 2:* 772^ 



FOR TVE HOME 



GORGEOUS photowall and door my^als Many wwztfom 
Easy irtiladaSkin Free Brochure, frrsn dc^'s, 2?1? Edis*>n 5 
Klamelh Frile. O^sgcn ^7$4JU. Dealer inquiry wgf^urrwd 



HOiWBUKmG A REMOKUNG 



SPIRAL Stsjns-^WfKJieadle. toMa/tFa, Bon 532, ijo^an, 
KS 6764* C91 639- 464 [ 



■W0UT- ESTIMATOR TAPE” mutwin* count and te- 
caUon diradly from the drawwg Only »9S. CEO.. 4fr5S S 
RIp Grande. Orlando. FL 1280& 



SAVE money L«m secret* DEALING WITH CONTRAS 
TORS- Fits* (feefoiSfc tom lit«nwd -fomeriS 
IttdSi. P Q. frds 2259-3S7, Mindfn NV fJ423 



PLASTICS 



CASTOLITE Liquid ^lashes Cryriri ctear. Etoors. For 
casing, embedding, coahng. fibergiassmp. ne-jw^ing end 
reproducing iwiiin our Meld Malang Sunfons Gslfttoa t2.DC- 
CA5TDUTE, Dept. SftyPM. 8*x Ml . Woodsteck. II DD09fi 



DOrrTOUKElF 



VIEJFD'3 M-iHhuLridi ml leslfi. uompultr fiellwuie One^ecbij- 
cal*irlng, carpentry, pHumtefug, weld^ etc., FREE CATA- 
LOGS, AAVm. ISO-P^ Eng^eeriixj Owl#. Atn™. GA 
M6S2. 



WATERBE0S ■ Plems A Ceteteg *i A W C . 

10*41 ^ A «I 44h Vai^wvfl- WA 



INSTALL YOUR OWN IN GROUND SWUMHHG POOL to 

ae tew b® 11 ,4K.«. Chrowto Pefoa. R? F2B. Ch^wC^ . PA 
15024. *12^2744400 



S6,90d Catalogs Listed Bwjice* ter Anyl^gl £3 95 
■Directory. Rdm ^-ISZN, AUpsKb. Gisorpii M3i:4 



REFILL PC copier - laser pnpfef caavidgeBi fv ywr»if v* 

pr«r.vjbir* V'dra and fiiijr>nip^ S'ipp 

intomattov £31 £j 5964480 Merack. S647 w fl7te. H^kpry 
Hills, IL 60*£? 



GARAGE POOH OPENERS Ccmlrp^d Guy 

FflrfetiY Dirndl - ThquMmtS In LJ^ - FrW S^athure ■ E»y 
ttonaOivnpr InMallalA-v; r SK;|iinr-riLs Gy UPS Dr PP 
Hnlrmn:^ E^uipmant Cot piny 165D East En^m- Avenue 
Eien-pn IHh-Scj Ml 49022 



16.791 catalog Qinjctery Betew whotewte 

Sducfi F^r Anything! S5-S& CMMpp, 50 k 14H37AA, 
Jacks^. M5 39236. 



REFACING KFTCH^ CABINETS, SMy miniate toT? 
vmw 91 plus 11 as P4H. Hiihop Ftew, Pfont 

Alltdan. VA 020-S 



ARROWHEAD htahmg Mads Easy! inekpensiye Httitry? 
Siiorinflikin ll.DO Commons Crafts Bn* 501 2-M. Centrri 
Point, OR 37532. 

IttoHlrwed on next 

SEFTEMSEfi 19^9 123 










































DO rr YOURSELF 

IConElnuad fraa preceding page] 

WILL K ITS> fjll instrudi^* tK'. tlli'JU Svin r M 
Pnrn. PQ. Bo* l$A-< Bprrytflwn, H.Y 13W7 



EUCmOP4AWQ- Con**** lesibooh Elatlroptete 

Mn^lif-vfJcinrn^Nnlli^gi |H. 9 ^ Fnse Tr^iw. P®lm 

Bey. FL 32^-0®5 



hOhelCO 'ELECTRIC WOR meicred Id like him Eeay 
hit and i^lruptesnis, S& pp Gflte, 471-6 ?9th Am^.. 
Gam^ih*. PL S26® 



5S& GALLON WHIRLPOOL M&.W malanM cow. plus 
csmircm houbbSio^ item . . plane*? 00 5A5£. Porter P.O. 
B<m 3547, SeffiifKfle. f Ic^ida 34642 



BATHTUB !u Ifte wst'-' £flialktCg Ibd, pWfeSitaTJiJ it- suit:'; 
Send JA 95 ( 0 : SEALPRO Bds 9532, Sail Luka City. Utah 
R41GQ 



PROJECTION TV Conner! yOlrt TV 10 project f IwH 
piohFfr FiFy 1 LGmp&tebte W S^SOp 

PLANS AMD r LENS SJfl 9$ FroteMlwial Syatema 
auarlibte ■ ■ ■ llteflnated ulaiag Fr» . . . MACHOCQMA, 
ISfiA UakP> Street, Washi-r^Lan Croesicng, Perinsyfcflnia 
iffi?? . Oredilrard Ctatere 24 Hfl£ 015 ) 7 M-J 97 & 



BOOKCASE WALL— A itooMcHailinQ bouhtase wilh c ab- 
mel space on the trotem Over 1 3 It. lonq. but you can adjust 
shelf width to M any wal |PC- 1 006— SS 9Sf Order from 
P^pus^Mecitwiica. &cx i(H4 Radio City Station. New York 
NY 1Q1Q1 



ooMmsm earth bloo< machhe 



AT t-ACT rn^.-irw produces Eo^gh com- 

pressed earth building block IMPACT 10M, SokFhwsas 
AHern^iuH, Lid-, Bd* Iffi Corr^lf, Nfci BWfl (M) M&- 
SMfr 



AffTyCTAFTinffPiJK 



ST AWED GLASS SUPPLIES: EXCITING SUPER 

CATALOG- PM *J.flO. CWAN SHOLES HDUCTHIEfit S» t- 
SECOND, BOSTON, M A 02127. 



■■GETTWG LHlEFlird in Slmnsd Glass ’ Si .00. Whdtwrore, 
Bd" 2065T, Henov^. m«*. CS33S 



CLOCK mwwvrniMifip. cgmpon*ntfl. ptens, epoxy. toil ftnU 
an prinis, sh^kgr pegs, twch tow. Hear h*rp OMppfegft 
DibN cJoch*. video*. Ernnrfar art, ttcr'iL-lH « gvpr 1300 horns' 1 
Wlraty»Nc^l&g» QD^ilvq- SUsetWh P.O Roi4#3*P 
Artdtosr, NJ 07»2nMfi3 



NEON AfiT jKme study bourse $35 wdl CompS&to-, 
cleajL her. wish diagram! ar-d photos buy wh^Aiilo 
maloriah Earn while you Veam! FREE DETAILS, t^on, 522 
Kflyrfie, Oep!. PSjCC*. Arlis^on, Tx 7B&1S 



CAfTltXMW^ COMMERCIAL AITTX 
»YRWTWa 



CAATODN furfi^i and Money! !1 Fmt Book W1! ! Cartoons, 
to 4061 M. Detr&d. Mlohiga^ « 24 C 

LEAAN Sign Painting P-n Siring Free Cadalog, 
Kwfrnann Cornpeny. Cwitertown Miesouft 6S0S 



FREE Sign Painting Pinstciping 

Nutwood. 3M0C W Pine, LOuKS. MO 6G1CS 



AAOO^UL MOOB5 SUPPLES 



R RING Cannon Model Plam Cataksg 00 Graeo-PM&g. 
fiok flSl?. Sha imar. FL 32S?MB80 



BONUS iflfwsderi SNp Kila, Hobby Tools, Dramel, 
X-Arig. Cidiitkig S i €0- Spwnr? ?^by ^ Scwioe. Ml 9. 59632 
LOrt, Lwijnift. Ml 4^1154 



TOW. GAMES, KTTtt, PUZZLES, 
NOVELTES 



RUSTIC FLOOR SIZE OiESS PIECES ideal For Panes. 
Play PdOffla-. VSdiJion Nomoa. Plane®. Sb3S. C&rass, )03? 
St Charts, MQ. B3W1 



MMXimOtLJOKEL 

VETurnEjOOUiM 



FREE! Worlds leading ND^ehy Catetd^ fl 6D& j^es. 
Trick*. Soancd- Sa>ort3. Hnt&*es Johnson- Smith, F-Ql, 
Bradwitgn. FL WH-UOC 



FREE CATALOG: V^nrriloqgRsnr,. downing. Pup- 

pelni. ba-ioonmq 1 Supplies. Instrucuoo Enenaii Succaks- 
fiFly. Prolita^! Marian Bos £.2 £hPMl LRtlfflan. Colarado 

mm 



FREE Caialog Tricky Pus^ae* Jokcn Q>m BOG ttemi, 
Wii iki er j W&ridfra, Pcpl PM-389. Oikdale. CT QS7&. 

!21 POPULAR MECHANICS 



HOO0ES 4 COUTCTTONS 



NAJn A Hii1o T « cal M-iita'v CoEecL&tm. rREE talalog 
NPAA, Bos 1®$PS. CA^*cM 



MsulAFIY Medals Calaicque SI OK? Sutecupho-T Yearly 
$e0U- Vsrnon. Bo« lSBePM. WlWomir. CA az3S5-i»0 



P&kEfl- j>iByr wmneig Bookief.M.D&Shy^awNciifse. IDS 
t»i Skyvlaur. Aeshru. Texas 7&?£2 



MINlATimES. Log Pab«n. general s loro. pnvy. a:c All 
wood a unique MWeclWa 4em. Send $1 00 and -EASE lee 
b«oohureto fergueon Hou^e. ^4667 m„ hqJN 1 DtNe.Cary. IL 
60013. 




FREE FLAG CATALOG? U S , hifcfc&riCAl. inierflflJtiCifLai, iri< 
Outdoor. CULI07I bayi tMTinar*. Fla^pulei acLtiShuneK 
Browse n‘ Buy. Box SW-RS. Bohemia i+.Y. 11716 -CBiM 



FLAGS ate Ci* wpply id I your lug n«!dj. induding 

oaslomllags- FnxCN*flOfl! □aj^i^F^inMm^B^i-I^.PI 
Mam^fa Ml as6EQ 




CUSTOM EMBROIDERED EMBLEU5, PINS. DECALS. 

Free Catalo^Quotea. ftiush Skalch. Sladrl fllF Jane. N.Y.C. 
lOGH 12121- 92S-3™ 



AUCTIONS 



SEUEO C AftS, Imcka. boa^s, 4-whwle^a, mo tom cun a*, by 
F9l. IRS. DEA. AYMsasevour area now. Cal* [8D51 saz-TEM 
Ext C -1402 



ANTIQUESr HELK5* NXAN GOODS & 
OJRIOS 



FREE Li|t Te Seyioui Cdlleaor4 3&OCO Indian Artila«fe. 
$P*WL PCit$. 50, WO Mlftehd* Arid F«lhk CiOCte Tradawj. 
Bis 669 Murtieeftbufd. Aih ji i^s 713$# 



MEJTAR1T WBgiA ETC. 



U.S MILITARY INSIGNIA Large Catalog. »Ml Saunde s. 
Box 3133PM. Nap%ii- FL 33939- Js33 



STAMP TOU-ECWG 



So YE ARS Old fifteen dlttarant United Slatei. o^r nfty 
years oid-SSe wrih e^ovats iaxon. Box Cll-P, Nuw 
Pwh^ifr W York i«kk 



FREE Gift Wifti Fji*r FMi-Ch®^ U.S Approvals And Want 
List Sertri*e <nr kondLnp The Starry BoutiqiiiB P.G 
Ret 45b. N J. GPW 



FREE? Big Cjl*log-«&w edition luting ItK^iMnda or tur- 
gairikOO WOridwide si&fnpg, packer, aiUuriss, ^ nr:i:«nyn- 
snses, Free wften ^aquealitagi -stam|» oe as^royaj Buy w-nai 
>c j i-<e FipttHT: feiianw. Jar^esF own stamp Comply, Depl 
ES^FM. Jepwslbwn. P^Y 14JQI 



eOlAF^R^OWU.S.-twiwee^ S9D&-S1 DO Ed 

flwefi. 4£3 Sn«ii»fd. M^n^hflid. Oftto 44*37 

OLD U.S. iiampfl ^ #pp^ai Sherman. Box iS3S6£. 
*hibiiiC*ja PA 19111 



FREE! Surprise CO'-secl^n Wilfi Gciul4 0b J 

75di2& Petaluma, CA MS75 



ON§! Two! ThrwF Cant Stamp Appeals, Regs^^Stess 
Cate log- Kteater 4i&4 Sirid St., San irego, 9?iM 



BARGAIN 100 Worio-w^n Siamp*2So duality Approvals 
R. Pari™?, Sox 140, W*ft eiwafM. MA OTSftS 



WORLD Widci r nh>rnpt mounted in boohs on approval 2t 
ki^ up. TRD$T STAMP COMPANY, PQ Box 100-P. 
Jamaica, N.Y 11435 



"INVERTER ERROR" t m Dtflerer -1 UmlaOl Stalet 5 De 
anlh appravale. Luray, P.0 Bo» 7Wi S'.ivij^ Sgrvigi. MD 
KffiC. r 



SUPER CUTER m CHFTERENT U.S-I EARLY ISSUES! 

JitSJ. SIS F»rvhP*r. flidgefitB. N J. ffT&S? 



FR^E US Mint plcional sjet cornplffie t*n1 appro^lfi 
inoh#ded H^idebiT^nd. Box 4B&7. Santa Clare. taMornKi 



4 FOREIGN Se1a2Sc. Bequesl Approval. R.G Salat Bok 
J amaca, N.Y. 11431 



SUPERB fflirtl CiLi'-udA Cc' ith-liii.n, l94oSCi<gra Only SS.W 
AgpcoYilB. OueLeprhn. Buk 63, St. Jeroxne.CariMegiTZ 5T7. 

14JWHStemp».62 85. Guranteod MMlh OwrS3a« atand- 
pricwei M&nev i* ool d^ikhleJ Approx, 
kcrnore OTvf7b. M.I’anJ. NH 63065 



FREE 50 Canadian * 1 * 1 X 1 pe.wfiih app^ivai raquoat Brtner'a. 
P.0 Boi 531 San Maieo CaKHe.-n-a 044D1 



FREE- TTk? iSBS U S. a-uex soovwiirahMi. mmt, iayoura 
ftae w^lfi your J*qu#i4 Tor apjHova^a. Colooie, Box 1J113, 
Albany. NY lJSU 



IBRAEL lSEMteii^rtr Il>t Appro^ila, SoraCbBffen. 00x666, 
Debay Beach Florida 33444 



FREE! Myatew Seiootioh Vvnh Ac-pi oya s Spar I rawk 5023 
Mpdruon, SgoKn. Yu'A 




POEMS, Wenwd Fiw Reeordmg FYrfjUshfotgi 

Bf^Klwiy Mup^j P«<KhictHsna. Bon 7438PM, Saruoia. FL 
33978 



HUGE PROFIT & ir am You? Poema, Lynca Songa. Coro- 
p 8 c 5 a Plpra, Ji.OC IKIanco Music Group. Box & 76 -P&*, Simi, 
CA 93062 



FREE 3DNGVYRITING SUCCESS BOOKf Tpp Rwonte. 
BOX K35053?M . Nafliwife, 7N 37202 



MW/^ JNSTWUCTX3NS A >gTTtUM£MT£ 



INTERNATIONAL VIOUN COMPANY, tonewood. Imta, 
varnishes, pffiri^ ato^eri^, NririgSL msitwems 

bowa Violin, guitar krte. Caiateg |1 00 Den IW. 4 Q£$ W 
Belvedere Ave , Bailimow. MD 2121 i 



VKHdN, GUfTAR, etc. makmg maierjal^ aeoesaa^afe, 

book*. Ciriasoig. f 1 .<W. Iniernasipfial Lutfuwre Supply, Bo* 

530397 Tii lata. ON 7415i 



ACCORDION TiP£ Dramas Cbrdo™: ivy Dired Trwswn- 
doua Ovacounte. Trad^a, je^teo Pm ^^chure. PM, 
Acfiordion-O-Am It mu 19th $t<wi New Ytrt, NY 
lfflll Phone^l^BTS-SOiS 



PIANOS, PLAYERS. PUMP ORGANS. Re-huittanrl Rflpeir 
Celalog g4 "Wow- To" Booiti, $ 2 jOD (nfifurioabtei Veatji 
Prees. Vesm! 1 1 New York l 3 a 5 D 



ACCOPDiONS. CONCERTINAS, Birilan bo.iea. new. y**d. 
rejsoiia, badw. -crmfri *a*da CfflIigiM™ Box 4CS. Wj™i, 
Mf4S09Q CelaJuga 313^75^SD50 - SD0-325-1S3Z 



PLAY -Tirn^-riiriiniy ** 3 FmQ#wca. txxA. tape Guarabiefid 
129 95 , Fwlftjiid. Dan't Unit. 14 S 3 Fran^oil. Sbp Dtogo, 
Ct.921 ia 



iBflM mO VEMENT 



*ei_F.lmpfimwni*n| ?rm C*tehag? FMCN, 513 

Feiririew T-teriD®, flidgc-fvalcl 'Md 



LOSE WEtGHT FAST! New. *aiy sysl urr |h>q Ip 
in» auKk^r 1 Ctetelted hostel AY Oh IJifT- MIAFfl. ■ AjVi l1 
Che*ohee R^erdale. Gkw^ib 30296 



iUlOa BODY IRON, HERVES qi STEEL- Fnw d*tejM: 
Gioog-M Box4&iBi #162m. La* Angeae* CA 90049 



EDUCATION A MSTlltiCTlON^ 



LEARN TRKjONOWETRY: programmed vuiiin tapo roKh- 

es ^ngoffwoMiiry quickly, aimpty Partite ^kjdeS Sau^lfie 
caiputetor, Ssri? Si M for ^lormaikm $*9 95 far VH 5 \npe 
AriifinR Technology. Sox l(Xf, AUsganY. NY 1470ft 



LOOKING FOR A CHALLENGING NEW CAREER? Fruo 
into: ICCW TOWllTi. 1657 DfWflfl fmmvt, Miami BoftMa, 
FL 33139- 



PRACTICAL CAREER AND JOG SEARCH BOOKS. Mso. 
soli Emptpv7mi«F. readmes Htflega decrees FTtEE BRO- 
CHURE. iNnchiwB*. Dom 4l0? Tq.«jine». CA 90505 



TERMPAPER aflftrtitance. 16,276 p o^rn ainailahln' :V*. 
peg* nlatog — ruah 92.00. AuuKh, 11322 ua^ifWK 
u® AngoWe 9&MS. (2-1314^7-622# 



CLOCK REP AW. Cash- produelhg skill. ie. Iree* 

eMaipg. SdhOW gP Ck?rA Repa'r. RM ML 6313 Coma Ab^or 
Way *wen da* SC 29429 



DETECTIVE Hdriw? SEwfy Course. Fine lepef pm, certtfi- 
cile. qr*at folura Fignesalpnal bwmigMor School. DepT 
GP P.0 Box 4i25i, La« ArtgehvS Gft 900*1 



PARALEGAL GRADED CunRFEULJLIM. A^wad 
dfcsplh irajriinq ij- p - JMHTeapondance BLACKSTDNE 
SCHOOL OF LAW: 1 00 yuam oi legar Lreini^. Write Jbr J^aa 
P □ Ik** 79090ft. De®t PM. Uallaa. 7S37D 



FREE ises CAJffiER GUIDE. Eipo fribr® mangy wtlb 
SraratHi Pncvpn CfljreecMrfKJen&e Diplomfl Cdurseg. 
Grtnten busIHute, 2ft3A Adelaide Slnset. Weal TororilD, 
dfflriade. M£fi 1 T 3 



UNIVERSITY DEDRE£$ Ry Wih Accredited BfrChedL^m, 
hiaateFt. PHD'?. Freo Fadu Raveled Cfti#era-PM9, Boji 
470966. Tutea, OK 14147 



(Dontwad on next p *pe) 










EDUCATION & WSTFUCTIOM 

£XT£MM« And F^l-Graduate Awards in PhnaK^liy. 
AH Scwnca. Bolunte, Mediae Hsmadpalhy, RAdionia. 
mk£ ottiers. 30 smajeete Cupular rrae * Airmail H .00 r«fund- 
aOie'i. Hag-Etar, Suases Cortege of lethnolagy, Hh^rwif. 
DiAthil I, 5u3aeic Er-g land 



LQCK51HTHIN& unhmai Sch«H of Muter. 
CO«WpOnd4*« iinn §S*ip to J140SEPW 

stacanwi^. ca sssat 



LEARN Ho^og^A^c; Medicare or NatumiMtfly tram 
frinmMtOrtMfy Accredited School, I© .PTofessicmai Dip'ema 
tt&ndarfl. Other co*tt* E-ste&jished 

1961. Prospectus Free Airmail 2 DM] HRAHTRIDGE 
FOREST SCHOOL Hightleld. DaneNU tose* Englar-j 
RHl 77EX. Tete 362*6 FAX D6S6-79Q09r. T* mS*?BG£14. 



RAHEBTHESIA, Rad an iLb ans OdWSmg, BPGka. Cijursei 
*«? Equipment EJedromc Honsoeopatriy Equipment. lllLtfr- 
imed 7& Pape catalogue Free \w mail 3 dollars; t&LaH'sneti 
ow *0- yea re, Bruw Outran Ura-oratories. HighheW. 
DWiilL tole* England fltil? ?EJc T4A4G5-79ffii4, Fiax 
m 7frim&7 Tpkii 952*6 



P1AM0 TUNING PAYS . piano tuning - Etorwiic orgwt 

wrvi^Jig l^irnod TOihf fll Jic-m#. f?*n bdOWH- Nile* 8ryanf 

School. PjO. to is™. SttMiWHfr. CA 9561 y 



fl&NfieSJOtmywvERSinDE&teES.BacW Mat 

tw'*, OwtMtw. Acsrwditod.. mwp^rye- *s&. Cradrt for lit*. 

ex per mice Fipe iiil**n png* tw^M. Dr. John Bear, 062 
to1h*mpton Fid. 1 02-1 69 Benicia, Ca 345 Tj 



WANO Trismng quickly Sfl^nud whh N^na srhfdy counm* 
Diplarra gr*m*d American Tuning St?i*?*L 17GS6 
□five. Morgan HIM. GalrT. 05037. 



BECOME A PARALEGAL. Wod* WHti Attorn*^ +*ome 
$*vdy Fr« CMi^. 6®*S-A543 P*pt- LK127 



DETECTIVE lining tomo-sludy pnsgram. free intona- 
tion Global. to i9i PM. Harioror, Maes- 02339 



BELL 5 BlflLDWG MAINTENANCE SCHOOL 11tS4 
AoiiactL £uile-3£3, Owsitend Peru, Kan-taa 6621-0 



FUNERAL SERVICE - hortrtludv - 4 Tionih CEHTtflED 
MORTUARY 1ECHHHAM piogra m FUNERAL SERVICE 
WSTTfltm Bom 11*1, Deartold Beech FL 334*3 BflO-323- 
S53? 



AADtQ Careers Free deia >b Don Seel. Bo* 5643. CHLgary, 
tow*,*. Cmd« T3K 1A7. 






HN5H SCHOOL AT HOME, MQ CLASSES- L(PW mommy 
pZfrttm* initemtfipn *^a. Ow Wfc ftm. C*s 1400-22* 
5600 ot Mihi Ainer tL an S^huul, Dwpl #345, 650 E. SfltK gi., 
CFi^ego, R 6063? 



LEARN CLOCK REPAIR ■ Farr tig rnanoy, w&j* 

&e ytiur uwn F^r daUH ^und S? 00 lapphed to tuiM| 

to. NATIONAL CLOCK MAKERS IHSTTIUTE, P.O to 443 
Lewi&tortn PA t7«4. Cdiinte eppr »e«s Ssy ll>S PannBylvar m 
DeperUwvt at Educa1w#i 



KTENSIVE, Wv-^rig^Kto Tuning HOfn* SU^Sp- Whiff; 
Ltofl iRMffetigMiOn A*WMrt*y. 434 CkHriW 5L 
Freemanaburg. PA 16017. 2 ^ 5463-0*02. CendideUe Fgr 
AksoosIb In Special i Tecbnolbgy Decree ?*ST>. 



LEARN NECH The Anrancw fidwt of NEON. 11 1 Third 
Art; nut NuMh, MinrH=apali^. MN $5401 fllj) W404S 



EWVUMM'inRMAnON 



EASY WorK.1 Ekoeitont Payr Afiseifible PKMfiicti .A3 Hare. 
C*alSCH44l40a Ert S63fl, 



JOBS, Any Any Occup^ton, ifieJwding Gdvemnefli. 
Starto, Public Also Cnj^fiahipsi. T^jr r . 3Jwpfli Rivwp^tf, 
Oblige Wonran-Men. !AtoiKf7K^lh-H&7iwr?KJ^ U.3JL plus 
Owmroas IntoiTr-atigfi Nsb^nipnde En^kcyirianl, 

H207PU, Cemrel, Indutra 47H*. 



FEDERAL GOVERNMENT IS HIRING! Ylh, r area £ S3 job 
Mhegerwa $1S 6DM62,0afiyyr 140*565-1658 £rt. QBt231 
For immfldi&ie nespranse. 



FEDERAL GOVERNMENT IS MRMG! Yc^jf m £ =11 
cakgbFiafc HB,5I»4fflJOOCI^r 14W-666-1659 *rt- G&1231 
lo r imnradiflie 'eaponae 



JOE&r Nf* dpectary lists nalwvMde Jeb epeninge. 
Dirvdepy HOC to 2^661 PM. Wtefcrts. Ae~n«s 

67206 



HOME aBten-bly ElfriLi units. ajluniuTim. cra3a. typing, 
se#mg. AppeyNcwl C2?3i 3S1-6111. 



HELfttANIBD 



OVERSEAS, Tu SI 000 £M ily 1 FREE I 4! Z1HCPQ, to 
13110. Las Vegaa. NVB9H2 



GOVERNMENT JOBS S16,D4C4M.23Gyr. HMr Ivhhy. 
Call 11] 60*667-6000 tXl R-20024 tor cu- nmt ledefal lift 



OVERSEAS . . ia&.WW - 176.060 ■ . Free Report' Emptor 
menl. Post 1S76&-AW. Indianap*)^-, m 46216 



AUSTRALIA WANT’S YOIJS Big Fay' Tfanaporianon 1 New 
Entpaovmefi! Hand booh— 13.00 Incennatt&iial, Bo* ISTD7- 
AW. Wwhingtwt DC 20836 



EXCELLENT mconra. Hewn# esionbly work Oealive 
£r*rfi$, Eieiittohk KBcmbHy. Wwdp nMltiw. 504-44* 
2335 Ad 4 Fill. 



OVERSEAS EMPLOYMENT OPPORTUNfTlES. EwMteffll 
tiMJonra. A N mi Ll^e f tee Rsportl Ovof&eaa. Deg4 1*. Best 
7J87. Si her Spring. M& KS0? 



FORHVEWTOBS 



PATENT AND DEVELOP Your I nwflt^ Re^tHWl 
Palrml Agnn: afftd Lirnn^ Rn?%jsiMral EnffJneflr toj 
lot FREE PATENT IN FORMATION £wy inwnfur Shnuld 
H WL R Idle rd L Miller, 12 ParMJde Drive, tola M, Din 
H'fPs, NY 11?46 (516) 490-4343 



DEAL DHECT WP A 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER wflh ftl ymd 
LI-'S. and mlarnttlidn^l pJtnnr .ipplicadcms PATENT art) 
DEVELOP your ito with Ihe tixp* rienb* 01 an expu^. Car ar 
write tor bee CONFIDENTIAL DISCLOSURE and RECORD 
Of INVENTION. kilroduc-Ucn S& Indualry. Me/keling PIiufi^ 
Ovflrtwea Produdran. Prototypes arnS ftffadiiY 

AwMtW*. Afe# Ipeci^Juing In Cni3yrighte #nd Trademark* 
— LESS THAN ONE HOUR FROM (JG PATENT OFFICE- 
CALL TOLL REE 1 -ADO-442 -2728 Or writ*: Mlth*d ■ KrOll 
Regiatered FaitN Altorney US Patent rc^ shahun #26,755 
171 Siiiswe^ Lane. Syu&arl Nmr Yam 11781 O'luiite USA 
1514V36T-27T7 



FREE he?p ter snvflrii:^^ No iclwpe i-w p«rtsctf&n tormg. 
or CQTOUlMlKH* Atoiim^d Inferior? PgundAticn . 2^34-M 
COtoeOdd Spring*, CO 60S09, pr Tq« Free WS21 

5685 



HJEASt -.n'4nUor4. lechnol&gy wantad I Induathr s»eaama- 
dfln,'natHrxbftl ej(poslt«^ 1 -608-Ss6-iD£A. ISC-PM, -903 
UUftr, PtHSrbutgh. PA iKSl 



REGISTERED PATENT ATTORNEY Danalrl Ml 
Ketl^astrings. 414 Hungfrito-d Drive, Ftockvilte, Maryland 
K»&0. 140*2464216 



PATENT sffardhw tor %m ACCDSEARCH 
5496 



PATENT S EAR C HUE G A L OPINION 1150.00 Parent Am*' 
rwy. F Tea intoifneai&n, i-BOO^JE-eeTU 



BHVEHTORgt Can yiw patorii and profit irom yuur iden^ 
Call giT write tor ymw Free wviorfnatipn package Ow r s 
dKiiKhi t-f MNd AMERICAN INVENTQR& 
CORPDRATIONl &2 &:0tfd Dog? PM ^Icpltj. 

M4&ab£hu4&1C3 0 066. 1-000-336-5656 to MWKhMt pr 
Canada tan d41 30 55*3753 



INVENTORS, prdTitoto ybuf irivtiriidni yeu* mjU, uled by 
step inghycnons. ic:h ■ c*s-i S29 95 Send tor i.-m oe:a- ib to 
VaMfl^ Prwncrtionfi. PC- Bp& 293. Mtiirve, Calltomla 
gww 



OHGWAL PATENT COPIES: Ai rv^am Camara, Frisdee, 
Hul^wsp, L*a^r. Machine Giun. rtfepn™ 

14.CC Eftdl. Oaf. H OQ Pdtunts, Ban 3363M SaM j flm, CA 
85462 



KVENTORS: Free mtornulj^n qn ojflarrng your in^erlion 
ror Bftia Keiaifr 1 Sales CawrMinn, G-E-Ft Frfnnnt Ohln 
43420. 



PAlCNTlT ECOWMKALLYr FrHdMBPli. Lkeneed since 
i irn fian§r AfKuihi FpndulK. Richmond. VA 
23229. 



PATENT, mffket in*5ip«rgiv*ly. Free Hrfo«naflton 
NalrqnaJ tovantqrt CbnMtant*. to 5SL Ewi Hanhfuin, NY 
11731. 



MYEHTKM MCUBATOR NETWORK otfnr^ in winL^n pr^ 
tecliwi . MTHtniipirwu. marketing ttskiabante Luw lunrt, (61 7) 
8334624 



WVPmOWSWWTED 



iNVENTonsi idea Search bang conducted by DC toed 
firm. Carl AP&l 1 -6004666066 3a 



WVENTKHi UARKETIHC. FREE HRQRHA TKHL REPflE 
5CHTTMG MANUFACTURERS. Patnan 77 Fullrm 26D. 
Finaneiad Duma, New Y&rt, NY 1«B8 



HVENTOBSl HAVE AN IDEA? Don l kitow what to dnT 
Can IMPAC tor bee mlormatton W. Toll bee m U.S. and 
C«64d» ^4G0^37-7M+ 



HVENTORS: It yXi ha™ an invur'diuri lui* or liCi^se, 
Writ* tor trea bOciklM aipluM i g htw w* L^n tieip yuu. 
Keaalvi Sa.ee Corp., C-*IW, Ftwont, OhSi *3420- 



INVENTORS CaH TLO fw Ft* SrriweSlon i-80*46* 
?a» J4 Hc^fey USA^mdi 



REAL ESTATE 4 FARMS 



GOVERNMENT HOMES Iramj! -;U repB> r |. Jelmque p l 
profrartY Reposaassions. CbS S s |*j5-667-6000 £s 1 CH- 
38074 tor HFienE rapo list 



■REAL ESTATE FOR SALE HtinSIng 1 Tstfnng ^eheals 
iake 1 river camps, a i ly traa pI wiidemM-s propedea Call- 

er write tor our NEW FREE CATALOG Bhcwca&ing :hou- 
samft ot pwf **llrto «3iucs naiUcnviide' UNITED MAUQMAL 
REAL ESTATE, 476DPM Relltfvinrw. Kan» City. MQ 441 12 
Fb: IplhFns* 1>61?0H9B^1D20. 



ABANDONED PROPERTY INFORMATION H -08 

RdMhmrt.P»WP. Gksn f ll*n, CA 9544? 



CAUFORNlL Lois, Acreage. S*0 OoaJn. S*0 &fcnflify, Sax 
35291. Lg* AngoMa, W03S 



FREE CATALOG S-FLORIO A GEORGIA Land 

Busmefitee. Piaaae SRePiry ^*le 1 Praperry Preferred 
COUNTRY NETWORK, to M6PM. Cairrawille, M0 65655- 
*632 (41?j6?lh4632 



1K5 PROFITS m Fcaai- isSRle Send 13.08 to Nyotiie Car roil. 
Dept i. 6098 Jamaica Cl.. Orange Park. Fl 92073 



BARGAM REAL f &TAT? GUIDE &«*M HmlPinK Agqn 
plea name* and prion* * a ot ’ How To" buy inSa f F*nni* 
Bank IdnadoMM* pnfraHlu-NATK?HWDE-o«riy (S4S5 
■;12 DC Sirii chetK. MO YiaaMC # and «p. dale to 
TalsmarKetlng Research, P.O to 2610 Dep. PM9. 
Nffwburgh, N.Y 125S& 



GOVERNMEWT LANDS 



H0MESTEAWNG is AVAILABLE AGAIN -TO acre Hom*- 
5 M 53 &. Cehinilte^ arid ISO acre A^ricusiure! n^mwiMda are 

arvgJabRi innariqyf gEefe 34 iw lrTtorpieto>fi«l91S|2?2‘6;iflO 
Grt yqyriftfi™sti§rt|L pictures, stetq TUSto upduto. 

send SH l»: Hmn*£i1iiMJ to 173?-*, Oran Vnllty, 
California 9S945 



GOVERNMENT LAND OPEN TO CLAIM, 36 lo 40 acre 
tocaiioflaavpilaibia tof!30 , 'jjovornrTienrtfee in Aiatka. Arizo- 
na. Arkansas. OH'tom's. Ccnorado. Florida ftf&ho. Umwm- 

ani Mas^ippl, Mnnlana Nriritd*. New Mexico, Onig^. 

Usari. Wyoming F 01 ddr^p4«e in<Brudlori$. fiBrrg 
torms ar.s te ephone helpline send $20 c-; tor mu rt etofqrmft- 
Ston ewid E3. Pti&Ac Lands Tiria. to 2063-*. Cress Valley 
C*lltornia95«6 



POREOjOnita 



REPOSSESSED VA A HUD HOMES- we4i&i* from gw- 
ernmdnl fr-Ctrii $1 Whhput tr*# <N?€k. Y-qy f»pmr. Alan t** 
ddinquerl teMdDtLrras Cih fftQ5l 6ft2-755fi E set MsiJQkia* 
■epo list you# ares 



EXPOflT IMPORT 



HDfKJ KONG, TAIWAN BARGAMSf 5«nt CbnlJLlr: 
write EQAM, P.O. arm 16H, Eau Qaln, VA 54702-1011 



BUY IT WHOLESALE 



RU Y 4 Esrt Chnap. wcr f 4wida tor yponwri, rssate^ 32 toun- 
tries — Orient. Eur^pri. U-SA Fr™ ^r^t^.'mnqpla- deleiia. 
S r IX EKFSiege Hor^rtine*. to 1B0> Furlong PA 16825 

TREE nronMATfc&ill! Eve<- r il|.K,g Be ky* WhOledJN, gh 

entwiMnw lmpori,97t9Lawntlale, KansMCrdy 

140 6*137 



BELTS, BucAtos. W- Tacs-. Jewelry. Mdfe. Comprata line 
*m 5Hlli L r? Sip PTOtta. Gomptete dealer set up. Color 
60 Anchor, to sasfl-PMfiZtaflh PrcmiteriM, Ri 

02911 



WORLDWIDE BARGAINS ' mpnrL* - Orapr, n,p ■ [jin:*.- 
out - Su-p uB - FreebicB - iSTa npod E-.-^lapcI VjmHft 
Bon 1717RM. Highland, Ind. 4E322 



ClrOGECfUT Jewelry l Craft Sagiptra iCate og 25ci. 

Ftousw^. 10?-i63i Dow. Aflmgtori. 63174-J199 



40G.D0D BAHGAW9 Bdgw WhqlrmJ?: lAany Fr« Ly^i^ 
dSlidriS CbBe^uTa . Single Samples t'nc 

i.teieii5 bfl^ainhunwriGp0*nuni:ito D^a H09-A Hai-and. 
Michigan 49«£2 



EARN HONEY selling Gold and costume (swelry. ring*, 
watehM-Biiy Dhed 130% Sekk# FMlwl CalBfeg 11 j» 
4 n^a-p-V. -90 GrMnw ;h Av* . WAfmttk, RI 62666 



WATCH REPuCASi Lowest prices ' Wan aW tioldplaiK' 
Eifrtf weigh v- C^ll [404? «*3USA 

<Cnndnu*d an naal pnq*\ 

^ntMBEBlTEt 1 ? 125 
























mivrrumocESAiJE 

QFT$— Jewelry Harlwtiod Products, IS 113th &q„ 
BlftTO. MN 55434 



BUY Product whgtaete dirpgl Phih^pintJ*. Hgng Kang, 
T*iwa?* Sguraw Compete tepgrt. &*nql SASE PQMA Gg , 
i:Ht K*H^Hy stnpjr **Qlglu, Kb*ac 9«£5 



WHOLESALE ywsm i^arwte. pressure parti 

and wjG8*KFieSi i -atXH5?&0&66 



ADVHmWG AGENOESy ADVp SER* 

MAEMG LISTS 



NEW ACTIVE NAHESL MIXED STATES! IMMEDIATE 

5UPMENTJ AdN*wc Librt. HOTLINE Opportvorty $*fc- 
5TOS15; 1TOCsS?5 OTHERS 1 Ad*0fl, Darter B2 
Skrtlbpy, ID 93774 V4*M£'AmEx 1 40L992-3K6. 



NEW HAriES OJULY1 Fri^l ottSar "TRIPLED FREE 1 SAME 
DAY SHIPMENT? Adhesive iafcels, Eafjsr cppodunitv aee^ 
ere KHW MMli; 1 .TOCfltt: Untt»:£0004tt 10.0CO 
ITS LtST-UASTEHS, Bgi TSC-BP. W|rt!*gh. NY 11l» 
VwMC™> osrjsrs C4JI- 



RESPONSIVE, HOTLINE, HUUUNQ LISTS! wholesale 
PRICES! 100% DC LIVER ABaLITV GUARANTEED! DIRECT 
RESPONSE, SOX I5l2_ OflASCO. AR 73SM 



INTERNATIONAL mailing kutft S3 Almahdl. So* 622. 
KattnuzM, M 1 *900* 



FREE Derails 1 Red hoi ItaN Mai^ Citegorrea. Deoou s i6 
Qre^Gft Ave., Trenton, N J Q801O 



BUSICSS SERVKES 



INCORPORATE without S§al tee* 1 FWfi booklet lei * hOW, 
incLiOf^ Icirn- *. Call harvard 3 js r^ss Services now 300 
34WQflF 



PRiSmNG PRESSES, RUBBER STAMP 
OUTFFTS 



YOUR addnecs or message prated on gyrr-mntf arid wirt- 
etrcx titrate. Fme ^naiter Barbie * PAL Ltf 6. 1 W 

Robert Haratefiten Rd„ Wuh^jviIIq, GA 306ft3 



HAKE RUBBER STAMPS. Highly Prd'iLatite Frtfl D^l&lhS- 
Sterner, P Q Elga 22SW(OKk T*mp*, FL 33622 



TYPE lor printing Caulog SI OG dedutnb e Is* order 
QuMkat Cilf Type, fl. D, 3. Bo* 13*. HeneydTOOk. PA 1S34* 

BANCO ¥yp* Roundari. Type and Rubber Stemus cafa- 
Mai? |?0Q rely ridable oe lirsl order. PO. Bo* 1011. 
B*h$ervr.lle ; 60106 



TYI46 #Ad -aupplNfS, IPO pgije ratted® fcf.og deductible 
i\m order Agme Typr. 1720 « to&hlield, Chicago, 60632 

FI LIBBER sinii-p mjj 4!alalog $1 00 ceduckb e Hret 
d^S&r Slar Siafflp, 1736N MarshSield. Chicaga. 60622 



PffWTWGSLJPPUS 



QUICK Oq®y F¥inbrsfl Low Prwes.. Wrlle. ^fiHorrw¥dB. 
North ton. fl5®>minglon, ll*inoi& #i ?Ci 

FAST, LOW COSfT, OtiAUTV PRINTING by toE-Send 
SASt lar intoroufeon pacAgi. prace bn : CUT Ppw P^wi &o* 
Jw.SwaniM. MAttam 



GVTSHOPmG 



BEAl/nFDLLhrt^e-Cii^ Iof Every Occasion' 225 page* 
full i:ra<:>r uislalug 1 5^ DO Rel jnoa&le l>^l Ordei Sdtig- 

p udiuP ^uaraniead! Brecon Supply. 2717 Edwcvt, ‘Gut 
Caialog De^i. Kla™sh FM!e. QR Str-<3 



EXCLUSIVE Ell FTTH ArtWQNCEM€NT RLACM^. OtoK 
SI04| 7W-09M DOAAa 2T3, Chiltomc*. BC. Cpn*d* 
VJP6J1 



DIPT giv.-rif’ rime .nraunp lh<: COm«r A-*toS long Ldfihier 
iiw Sand Ipf i-ris d^iirviuve gilt uiU'^ji Feliks Grts, Tom 
PMlIt ?74 ZMf'fc Awe., Lyfdirook, NT 11563 

MEXICAN COIN PURSE *7.8* Mkilb-CoSoff Gonwma L«ith' 
w Wliiama. PO. Bon W1. Camdr^. Ark 71701 



CLOCKS, WAiTOES, OID dOLD r 

JKWUV 



HKHEST CAS+t to: DoW. Jewelry, Gold TuwUh. Ring*. 
Diamonds, WaEcnea, Silver, piahinym Men Article* Today 
Prm gpft wftfi inl^malip^ Gbipngg Sold A ftdgip u* M^tpJL 

10 Sdwlh Wrach. D4pl 15S. Chiftiflfr B0W3. 



TAKE «0 CHANCESv p«i M-i|h iHdMI, mg*t i«4iabw lim 
n ow gold bysinraw Established in 'SftS*. W# buy QoLt. 
piiwir. PlAin .i ti, Diiimc>rfs Highasi Cash Free inlonra- 
1r>rt: Ri>^ Indyalnefi 29-A E &i1 Madison. Chicago 60K-2 




TftEA4t|A$— Locate qmrt*r mlk* PMfr WWI yltr# 
BensJbw looetuf — bnschure Pee. Reakurdh Pro ducis. Bon 
27D2FSFAMC, T unm, FkifriJsa 33663 



Find corns Jewelry. Gold Nu^jtfe New Patented Re^olu- 
lignwy &bvk». Free Cwtilpg. Gerdlrwr Electrembs. 3l3lW 
N 3^h Aw.. Sy?1s X. Pr^renik. AZ 6®1? 



PVTOFITABLE OCXUWnONS 



PLASTEFICFtAFT . . ProhrtAhle Home Businna 3000 
Mold* Available Douils Lynm-ne 6251 C M^nl^rA 
Mun'Or, Q **063 



FREE litfdrmaliafl Starter a Altefnalr^ HebuHd n-j ^ 
*22. SeyprwiM, TN 37665 



FREE Owhuris Repair Aw Cdnd^k?nan^ fletngofa^ipn. 
Gas Healing, lull instructions Qooico. Inc, 
Goodnight. DMIh, TX T$m. 



REPAIR l^nmowwsthouea^^Oii parti and loeas -whole- 
M-e ^si 50c Ei wai-ger i pm, P.O. Bo* V, Pori Jerv^. NY 

12771 



HOTTEST Prgvpn Funeral ftclu^s. Tnsnein^gys Prgfit 
E»*¥.NgWlmt U^^^D^^ ™EE4«ftiftf Riflhi 
D0ur?g PubliijTiiTg P.Q. Bux 4544. Suite 127, AhfcMirn, 
CtMortW 92663 



W£SM5^D(ST, 



14AKE EXTRA MONE v DURING TOUR SPARE TIME I Efim 
w-eeMy commissions showing our everting I me ^ i Cstenda r s. 
Pefls and effwr popular Adverti^n^ Gtft& Frampfl. j»FMnsl 
seviii* Iran* AAA-i linm C«ix 30th year No estpe r^mca 
n^cessaiy. No investment or Gofltectiona. Set your t7wn 
iKWiii. Fun Time Potential! wma la-: Ptevw Peska. NEWTON 
MANUFACTURING COMPANY Depl HPMCS.MeWlwi. low® 

so™ 



MANUFACTURER 04 a-f^debte Ltilluter tetephorte^ l5595| 
rkiddsi $fil^dJt?wsit. TREH Bd* 26307. Kfinrwlh City, FT&rldft 
33? m 



BUSMEUOPPamJMTES 



IMPOFTF r^ppafl nppnrlunily. pr^r inble wcH'id-wide maa 
nrrhhr t-^.\ihLK.\ Irdrtl wrlhuut capital We ihip plan ter 

ng asiarflifiaticifi Ek^tenceuftrtece^ary Free Report 
Malinger. Dbpi C27DC Woodland Hi. s Galliums 91367 



S1.W ^»nds V’psn rwr* Eg »II 'r*a Opportunities tlMS isKUE 
V 7ja Sarvitb Depr. Bon 83296. PbrSl^k!, G agun 97233 
1^600-022-7625 



-JUNKED TRES' \ .00 Fdund? Mamp. Lesley * - 

26fi, Okl&^f FL 32634 



GET RICH!! 100% GUARANTEED. PnriilaHfr Hteffte Bute- 
neaa Dmails FREE!! SA5E 402. Rsose^alt Towe^-s 3. 
Cfipane Hesg^ls, P R. 00920 



SEVEN §H07ri£ 0|!4!rjlHM J RumrtcHKai mat Can Make Tfla 
Wru : Mvf 5-Hind ter REN fubllcailcna 19614 Mtflrag 

Lake. Houaten. TX 7?oa4 



E25 DAILY -‘CHROME PLATING 1 ' Amo Parte, Ivtol 0 idy- 
^ies. i&ak'permlvti, easy iftm; mtermeim^; Chrome PlEdsitg. 
Ekm 22fc5. Wa«Sorf„ May^and 206&4 



HUGE PfiOFrTGl START ON A SHQESTRlNGt 
LEARN prbteiiaJCftel auto detailing Complete etfonro- 
tiion. SL TO. S*P4¥t nng, Bgs; 4^40, Mftrtlraw. CO &14ffi? 



MAKE tSS Shw time geo^^i^rinH gpfyNlgniiy sds Write 
HCTfr ter i-Tipgrtenr irM dnlk : l5 Ng cfc^SHSipn. MgCSrlh^ 
Cgmppny, 3635 1 Nf^Stri STinogl. Ed-ic USSM^ SilYof Spring*. 
FL 32S9S-11&& 



ITS TIME Id isteii d*<i buS4nMS fi* IflSriars 

mtermahbh P^bliihin^FM92, ROB 1 Apopka, f L 

SJTfirt 



SM.000 PER YEAR BOAT HULL CLEANING. Free details. 
Stevt &bit 3766, Hflt Sprirrgs, AR 71914 



I1K5.D0O - YEAR! EiSy Rewsuli^TiiiY hew bteaklhraugh. 
Pd^ertel FREE detail. OBS ;&20| 2*2-6660 



AMAZING SECFiETI Fm rr^rnry Work fll hums Free 
4ekjMis Wilnu P'Jbiijhing, 5i5 Bake- 3L, Aiiahertn, DAS2&W 



GET Paid by C&&fcSiigrt Agfihgy. E^pertehpeunnaLtyiKy. 
Wn»:MCC 731 W. Oakland Paik Stvd. 123# 1 , Ft Uuderd&Fe. 
FL 33315 



TAKE. Cdlaioo Or^s We drop^shlp 2955 besi-ae 1 ' ing 
spaci^iryprpdtpccs, Lowest seicw-whoieseie price's Immedi- 
ate ^alivery. Spwtftculir home buamtn o^porftjn4y free 
Bggk SMC. DeSgig A^nw. CHrpJt. HmS Ghabroffli. 

CA 91 31 1.4991 . 



I1TO5 WEEKLY MAKING EARRINGS, &s?«ils plus S«m- 
pl» »M HutteftY*- Boa WP. Mexaitei*aB«y. NY iMG? 



CAR D ETA A IMG ■nsi^iic(ignB^nnchiriea-«uppiln- 

P^iphing System BTO^4S^1i0 



RECYCLE METALB. MO, NOT BEER CANSt %m y $45fc 
weekly 1 Free -Wartnailan Reeyilei. Brix 1214 Fianklin, 
TN 37D65-1214 



T2»0 - ssog «aBMy-AT HQMEri nrg ganmigk* ■ Cteteite 
FREE!! H*-newurh*rs-B Bfix 6.1667* M^pt4, FL 33063 



t25,n» LOANS INTEREST FFEJESt Ff^oral pm 

WIPES OUT DEBTS! ! Dirtaik FREEH Mo^v^ww-B, &gs 
630079, MLirgnte FL 32W 



GET RICHII Settel Ifw wiwhi?S dl*>te“£ringE CiS^. 
Ctedil 1 PREE tepgrtil WtoWiKitfB. 4036. PpnifMng. FL 
33063 



ALUMINUM SCRAP Recycle YdUfttel*- MAKE UP I25.TO 
POUPHJI FREE imormatipn indusartel-PM99. Bdk 127, 
AtoJiandna E5ay New Ydrtt 13607 

Pft&FftABLE Gdd fo 4 Printe r FaraaflaJua hufenees 
cards, pencils mmetrea Free details. Cold. PO B&* 
*49&&ieCl. T'amfHi FL 33623 

WNYLS *tiere th* moriey *s' Prolsaaianallv resMir. r^hn- 
isn. nKjgigr fumftute. Quick . mw Two smalr Si® jobs a day 
arim |1 .0004 rngnit. Hgnwis -aam. oftices. r£te1aurafrrt& 
unlimited cusiQfn^ns Stula^rni^ahera few dm pnac3iP&. 
Ltel^ilr Irp®. VIP, 200? Mgr,irasp5. Ghicagd OSSi® 

BUMPEHSnCKEF Printer Ch W . Simpte Pnrtflbte 
PtiAite Bump*f. PQB 2279HGCI, Tenvpfl FL 33S22 



HYDRAULIC JACK RE PAW MANUAL, CATALOG SKFCHX 
HYPRAUUC PARTS SUPPLY. BOX 4lS7. BRQWNSVRjlE. 
TEXAS «Kfr4i5T 



PLANO Tuiwn-b q^kkly ^rnpdi With Tonw-atedly enuteei 
£h^4pH5v|i granted. Amgri«m Tiding fthogl '17050 T^Hgr 
iMrfr. Ml-i gar- Hil, CMff 96G37 

140,000 OH ACRE! New Hyd?freKrfkJt4 - inEKpen::ivD. 
b<e*saM. practical' Free intermaikrt. Rabin'a Bbi 1214, 
Fr&JAIkt. TN 3706O-1 El A 



LEARM Sewing Machine Rapeinng Men Women. 
Luc^hve Profits G retain Corrasponctence Sch<M- fek 
&104. S*»nc4r, lo-wi* Si 301 

PREPARE Tax Reluma Earn hi^ti roes, dtgnlhed w ate. 
Train at hume Acuraerted F^rar> Nanoj&l Training 
School, Me^eey 2JW, Mew verk 10952 

EXTRA INCOME. AsmanVbtc piDduLla oE hon:e Moexponr 
ence Deteila. i-S1 3-576-7500. Ext. 693, 



Slfl.000 MONTHLY Pl^gg^phg mt Hgmgi Q& 

m«* g*. 674-31 5S 



MAKE YOUR DREAM COME TRUE EARN S&OjDQO YEAR- 
LY REPAIRING SMALL CRACKS IN VMDSHIEIAS NOT 
REPLACING THEM, CAU, TOLL FREE 1 4TO4fr45U OR 
WRmE: THE GLASS HECHAMIX INC-, tOt» NW 47* ST, 
SUNRISE, FL 33351 



WM7 HONG KOWTAJWJkN Products Owv>. SmaS 
tete Soma saanplea in» Haribor. Rcw iTi9PN^ Tutm 
CtiY. CA 96992 

HECOHCMTION BATTERIES! EjS,*> Zajf Huiidrads 
Weekly L^tftahdi Secrete, Free Intorm*te5n Bastery Ckullii, 
Bo* 33O0M, HHJwiy, N.C. 28603. 

11,000 WEEKLY Affl TOOL REPAIRING. HtfruCbOrt*. 
PartL find Tc-bis WhulL-Mle Fretr DfiLEiilt. Bdk 534, WiL-hite 
FMIa, TK 7630* 



GST intg Ihe mgg| printing in ihp world- 

jldrt lidrti ytfur HnniB dn a iulL a- part Line Unais. Pneri in lull 
eater an gaper lebrics, metela, fie^iiei. mylfire. etc. Cell iok 
itm. 1-BOO-2Z3-1596. Csse Equlpnrefis Inc.. HI. 4. T-timw 
Plata, tone 04282. Ask John Sullivan a&oui c^r f lee Mama 
Tnp 

ll.DOO’S WEEKLY!! MAJUNG FROM HOME! 

odPdriumly^NoOMigaiiwi! MLC. Box 3559PM. □ arc Duiy.Cr 
06013 

51.000 3 POSSIBLE, FREE. Stamped envelope. Pnogmaa, 
Bex 91248. Loa Ang&tes. DA 90G91 

1392.00 Fram Sqfdfire Foot tHuge D&^iwrd? 

Revaelirr^ Pragf Si .00 rRelundabtei woogpui. 

&nd9Q*vai?r. Mbm 02524-2^90 

HOME BABY SHOE BRONZING BUSINESS Fdeetlal 
unlimited. FREE ifiust'awd tftanartUFte N0?M Box 1904, 
&&brtng. f L 33a 7D 

HUNDREDS wnt-'k -f 40^1^ A^wampte PROVEN prndgete in 
j#wr 5per» !ihtei Nn e«^i4nee. Frgo Brgrtftfw. CtKinpil. 
Bu* 2227.. Silverdaie WA 963M. 

(Diinttftued on nen pAQt) 



i 26 TOPiftAI! WECHANKS 


























BUMESS OPPOUTUMTES 

BATHTUB REGLAZ1NG, pfpduel UlM, HFtfH iiV' iriraV 
mg. Cm Urti^JfrCOirtJftg* CO'p <404 1 945-0073 



MAKE High FYoftL Hffi Selling Lrc®#» Plates, Signs, 
Yacy rmqtc, P.O. Be* rjc;i. t bit-m. Fl 33E23 



MAKE RUSHER SWifnr rt^hiy PfOlnl^bfe Free Delaib 
Elampt;-, F.Q. B*f 22BG9 <(M?K Tampa. FL 33622 



EAPWNGS Unlimited* Wail: wr butter dann vdwlw 
mente Iron* tome-! Manhandling, Bpk iffllLP^ 
Chicago, Wind!* &0G!i9 



VEhDtNQ MACHINES. Mo sell- n ^ Routes earn anainy; 
profits S*g talategue FREE Pa^way <!kHpof.itiQn. 1 930 
PMB Graenapring Drim Yimonem, Marylsr^ Si 003 



etc BUCKS IN TEDDY BEARSl MamjlKtUter Seefcl 
□issributen WiiaVIAah to Ea*p $11M.K)0 Per Year Tan Free 
1^00*26-0139 KkSco Product, 223 HorwfclMi* Pd . f arrn- 
kig^le NYH73B 



TAKE PICTURES itir prdM Qwi Yt-iHurftf, BOk 771, 
OT siosa 



ASSEMBLE PRODUCTS AT HOME. Mfcfty opportifflitSS 
paying High Weekly Preflto pc wen By avertable witfmrt 
Write. fiusinwsn-B. Ho* 9000. Batdvnn. Maw 
York i sSlO-SM 



MAKE HOMEMADE BOOKLETS, iva tamed tW OK 

with mins. Frea mfomiesipn. Falcon, P.Q Ban 5330, 
MmlloL TN 3tt54 



MAKE $7,000 Momihfy ra Loan Mo tomirtH&t 

Fte* EMUilf : FinpncUl, B0* KTfrA An#Mim. C* 93003- 

MAKE ttS.HB MQNTHLYI Eaiy! No Imwui-neni 
McOdWaH, Bffls SSffl-A Diammd Bu. CA 91785 



RAMD t uning Aoedemy. ESI Ovunutoa, Wefcander. ARK 
72002 Easy n*j ¥hs InaSruellwrE. TWH included. Vte& 
Mtutur&ird 



1 100.000 m 12 w-or.ihi OUARANIEEDI 0 t COMPANY 
pays you $M00 DA5HI SASE taral. PQ W. 
Cfrnvray. Aft Tam 

BKj MunL t y Repairing Aulu W-'xKMrida. Sjpgl'tfi Uhd 
Fiat Kitewhiiten. Ohrib {Slats Patch, PD. hit 243, 
Monbeeriio, AB 7iBSS 



HUQE PROPTI 5! LJEAHH VCR CLEAHHQ AMO REPAIR. 

Awert-WAwnng vwee And Training Maryai Rnveais SB* 

CflfTSl Pn&r Eig#fl#ntc SM'wpftnary Frop imp: 

PUblwMWHfc 3&4Q WMMiki SW-, 51* 310. Dipl. PM3 
ArtgMw CA 9Q010 



SUCCESS ih your OWN IiLinrav unlikely tfithuul a 
business plan. Bu=-m&£ Rant. F deiasla Ndr&wbrm> 
Internal ibhfll 27* Oe* Rd Sharwood pbtf.. ai » rta. Canada 
TBA4Q2 



RtlAMCIAL DEPENDENCE I h. : ^ t© start nrvw* PflOFTT- 
ULEbnirwifll hum* CUARANTiEIJ. Frpq Wrii* 
Iw3*y iolsby Pyfei^hing. fPMSji Aopm, Onjq Court, 
TMlihttt** Fl 3^12 



tEWI GROW EXPENSIVE PLANTS. SELL F£>P 2,000% 
PRDFTT,F«e Inr&rmfflion Gnowte, Box 306-MS. Seminary, 
MS 39479 



PROFTTABLE MAIL ORDER BUSINESS. Sene for FREE 
wrfwmaaion. A^yton Assoc ib^k 21300 GooeonecA Cr. Rd , 
Suite i(M7. Shflfk^n. Dragon 9?3?8 



iaSi.M WEEKLY! HOME ASSEMBLY WORK! WRITE: 
JtfflM, BOX 70, EARLTWL NY 12050 



160,000 Yearly! Salt b*£>ha ssy mail? Fr&a EC- page manuail 
Duality, iex "5305-XP, SaafonL NT 1 1 17BS. 



FREE REPORT ravdaia he m a yo^g 35 >^er old mahes 
Hiige Wafis 31 epefafing a urHqya home feoianog^ 

righl fnJffl hfe Alehin i*6*p WcpKP Im^-r^ iw.OOO. Dw>i 
PO ESes 138. StaPlaig. VlrglnM SITU 

FnNANCLAL Hqw Fa At-cymul^ vYen^h 

proven Pr«jl la 1 Pee Delailt Horvi^ra 3M05S-F. 

BirnmPp ha ry AL 35236 



MAKE tl&Ott MONTHLY^ EASY! NO INVESTMENT. PL 
NANC4AL. »CX JlfifrPM, FORT WASHINGTON, PA 1»M 



BAST (1«A MOMTHLYI Bvymtf wiling cm (epw 

Eimel FREE inlgrnLiLon Autani'V 5C7 OnK Drive. 
FttBhdnwod, TX 77546 



YOU DESERVE RESULTSl DiBCMr F^man Meihods That 
Guarani *f “Murwy m Slaving yow Home fkreKwss.. Free 
CMfllb OWr PuWtftfrtfl, 1{B7A Spfmfll Drive. 

CWaintiA 5-C- 39209 



AliSTRALlAS' FINEST Buy direct — no mifiteHem a* fantas- 
tic bargains— heneFRa l-0OOs23i-33S8. 



IDEAL HOME BASED BUSINESS Turn Spar* Hnura m'n 
Cash. Small lf-rta:meni Exefrng Dpportuyfly! Drills. 
Aladdin. Box 4BO05PM Witaugi. TX 7%l 4* 



ESTABLISH pro'itaJbla nailorder ouar-esa ai home. FREE 
DETAILS. Wnts today Active Enbarpnses. Swtn 301. 155 
Donni Dr,, Ha^cw. m*sb 



SALESPERSON'S dream 5»M-Stftdfr. New-ewtiting, pro- 
iKted lemtoiy, elating saniand. n* ?e|Ktiun. 5<r hgu^e 
■ rc ome $6,000 or F2 1 .000 In own butmeaa Recording EOO 
553^000 



TICKETS FOR SUCCESS! PffilluMe home SMbtwaa 
tnnxa. Fite CirpLnura P^agun Pl pushing, Depl 113.7974 
Via Bamada. San Jam, CA 93139 



$MJ0 ctail-j, FK^«rig 'Friw Tir»7" Y«1 <Fn»| 

Wl^s, 77^PM Bofll* W*M-A gtert 6000413771 



EARN hlg buc^fl, edging und laaling rtjsofflL Mia«tl 
MaUha*, $» w*n 43*d Stn**L Suite W. Ni* Y&fh NY 
1DQ06. 



*S7.500 yrurly "hiddeh' '' in yOur Computer? Y*il [W-fm] 
Mpprt SknpHA, 771 PM, flahte Grnuhd, WaBhlrgllon 9B6W- 
*771 



I2ODJ0D0 IN 24 HOURS! Simple teeF4Y^i>e related Free 
Detml& #rite:QCP.0epLi&3M 1240 G™iwn. Wynnmod. 
PA 19096 



UNIQUE home bu^rv&a-b ppporteffwty Free Detellt 
S^httot OoiiBullAnlBv 1 291 E Vista Way. St* itt.Ytaa.C4 
Sffl»4 



MAKE BIG MONEY REPAIRING WWDSI4ELDS A NO plate 
gtaaa 1 U& In $75.i»0 ywrly! C*ll TOLL-FRa US4 A Cang^ . 
i-3HF39i-£5flfr tor yaiaafate damwwfrMion veteg and FREE 
saport. CUw WtKd SyBtefns. 57S^&. Bd^d. OR 97700, 



READ Bootes to pw! 141*. Wnt*: PASE ■ QA0, 101 
L^rwote^ay. North Aurora. IL 60542 



T-SHIRT PRINTING MAC HIMES Wa sell f>rofea«ion«l sm- 
jia and rnuHi-cofn^ screen pneling eqinpnwt 
Free hrocm™ Cals? Sup^y. t306E-PM NW H Si Cor*l 
Spr^L.FL 33065 



HOT OPPORTUNITIES: 100 NEW, (yartdLb*: home bdte- 
ntffiuiM rewflutcd. Fry* Dh'h'iu. BuSirwla PublifatiPhS, 304 
Newbury SoBa 302-A. B^&lf W D2- 15 



BECOME FWANQALLY INDEPENDENT! INSIDER RE- 
VEALS "MOW MAH. ORDER FORTUNES ARE MADE". 
KOMOH, 1047 H SOUTH YORK DEPAPTMCHT UNL 
SENSE NV1LLE. A UiK 



1300 A DAY! teteng PfvDfw Ofqda^ People Can You. 304- 
776-5671 Eld. L5G 24 



END CAR PAYMENTS FOREVERS Drive Luxury Cars and 
mate ThouBands 1 - Mfilionairei do. io citi ye** f nw inlotma-- 
Iteo P^cPute. 3SH0 Mahtei* p^S^PNl’-. Sen D«go, CA 
9J1K 



FREE ^idoo on -basinaK dpfrartumlv ONuhW. 10 Otet? 
Lvw. Suimifi. CA 94SU 



LEARIf Gold. Silver, Piel^m Screjj Rotycling &a*art*tt, 
Frae ^1up™iCion Raeytfing. B*m 1i2l6P, fierw, W 63510- 
12lt 



0WM your own KwinKS rai&e s^nKen rare rate PvSwdoT 
repiadrrg Pflien-ffl+Y nocamptsnign SifeOM Od mvipamint 
indudui toJu^rnWU mA tr;l ■■■ng t&H nuJrt laOjDCO.OO tiral 
ye&r |0 13) 332-9664 



GET Pted to ntUtevg laoe^i Wtite FAASE- PP6. iei 
Linnnlnway, Ndrlh Aurbri I L 60542 



EARN B4G MONEY — EIDOjDDQ Yearly Fossible! Today 5 
Be§t Oppralunitiei! Eyeing Profit Dete<l£. Finamial 
li^enrt^id F of M07M PM. CtevolD-nd OH 441 L«. 



EARN OAJfCK CASH I Buy OMWMnl Mittd Cart, 
■■muaufi. iamp j‘e-fi. i*^elry Seizunw. Bn 4309-AD. Way 
Cov™, CAIfrttl. 



IN DOME OiMcoverj 1 Fartb^ua FT D iCwrl il rLVHila ni^t- 
nKHfue diicuvenrtinyune tan um L3 achieve wealin' Free 
frefa Hanp Enierpnsea. 2404 Chapel Hill R^ad. Ponca City, 
OK 7460* 



tHQ.H Day. Semi-Ampniji i- Concmro flioch M^chnes 
Ete^d K9-K for Full &di?r VH& E**lr* Op^ttKin, All 

intenrufion to L?ct Ilaned RrstL ixiable OUR MTU YEAR. 
Cartiyn* E^uipfsitiwit Comgiany, Route One, 6o« 374fl, Raphi 
City, S*utfc Dakota 



MAKE Mkstey. Ha™ F^> Rdo KOrta, B0n SI. 
Wyoming, PA 1S644 



1*1® Hnurty -Playing HwMd*?' 1 AMUteV (Simtfl 
tSTSf - IFree reoonj. O^I-DJ.. 462 FamawnrTh, AurnrS IL 
W54H6 



SUCCEED in bysi™4 S^rt-w *12 96. MaSI o-a*r. 
manual ».95. Fun^n PteHtect Us&nge $7.95. 
Hanpor Inbamalicnil-A, 421 l>rtter Street. Ltfwiiion. Mew 
York 14O0S. Ud D-B0 pofltage. Guafantead. VMar 
M«teTc*rtt numhm 1 ttfriry date. 



RETIRE AI Any Age Money 'jViEh Your Own Buslnen 

At Home. Send For f rae Delaite Today! Sparling. 90S E ipeso. 
Derby, Kan&ai 6703? 



WANT Fin^-vi.ai fm&Aoml Start Cm ft UilhMdef Euatew. 
Trtte Oatejti USC, 2407 AflhlKHl Bnwter Cfty, LA 71111 



lECflETl Ftsonute! Gel rich tor F T *e infdrmalteft: 
ULT Enlemciia Box £351. OeKewa. Od . L1H Ttffc Caula 



BEST Praftlal^e H0«£ BUSINESS OPfWTUNfTIES . . -t 
proven MONEYMAKERS- .1 Oeteite . FREE . .1 WP»: GM& 
Box riJW^. LondOodeny. VT 0S14S 

mHKjH-Froril M&n&v-MaXinq Pans i42. H J.h Part- 

Compajry. 1*1 E State Street #tt-Ai . Attema. BA 3931* 



KSJDER'S IHFORMATtOfl! Know which opfJo<1uni¥y offer 
wai ntehe you sch, Free Deiaiis, C^maxipa. 31£ 2®Th 
SlrnV. Suha FS9. Miami Beedi. fl 32139 



TURN TOUR HOBBtSS (RIO CASH! FREE REPORT: -Box 
27Z303-PMB, Tftmpjs, J- r L 3361 B 



$10djD0QYRL Catf New. The URimaie Opporrumty. Free 
EMteJte 2^5-259-7226 



FREE rlormanun On ©#rtm H am 5uSin«ffl». ATWtl 
Enter pr^fe 904 1*t htelnXIte. MN 563S2 



MAILORDER OPPORTUNITY: Srjji pjtfh}i®i% m»n* 
ness wilhout experiattce or capftel. IrTformitiOn free. Main 
Oder Anowm. Dept. ItonhiH hU 07046 



STAJRTINfl YOOfl OWN BUSMESS. FREE Subset ice to 
Opportune wjgaiinp telte how Write Opportunity, f>pr 
S34 6 N. Wlic^Ban. Chlwr. 9 6S&02- 



MONEY I Produd te Demand Free intormatton. Suite 05S 
StelkMt A Ottawa Onlano Kl N BV4 Canada 



SUCCESSr 6- FIGURE INCDME1 Start wih 520 pe> month 
Recorded message p03]7S3-277+. 



fl^Ofl-UOMTH WITH PLANTS, TROPIC ALE’ Grow, Ren;. 
§erac£ F roe Inter matron. HAuunann'i, Boy: 1214. Fianklm. 
TN 37D6S-1214 



&TAHT YOUR OWN PROFIT ABLE ^iieurteSS at home. Free 
Lei n CBM, P.O. Bin 32573-B, KiniU C%, MG D4111 



6Et3tfTARIES work nl home. CoO^tete inft^rudteoa. 
»00 f SAP* M. WfKte Writ*, 7616 Weal 
77Q64 



HIGH Prof its! In- mediate G u aranlMi Dbiails Send J3.0O to: 
Bourde FPDWiIng, 4212 Sen Felipe #300. Houslark IK 
77C27-ttD2 



BECOME A REAL ESTATE AF^RUSCR. i'W.QW Plus 
Potential Nome Study Fra* Literature. 000-223^4542 Dept 
RK127. 



FT1EE FDU0 SS.QOO-HSDQQ lA*mrted VacHidrta Nd- IMd 

chimdtete Work Home. SparWim* Unknown: Mirada 

VenluteJ, p.ci. &OX g4 ; Vfthtte frtyite N Y. 12909 



PROFITABLE HOME BUSINESS SEC RETS! FREE liffWL 
ILATKM4. SLR ASSOCIATES, P Q. &bsr tQO&PMfl, Ste^lihy, 
VA2217D 



AMAZING Top* m&& dp 1u $750 Oft your necirt weekend- 
SewJ 112.00 to: FACT. 3&\ Monroa Oty. MO &&6 

SUCCESS car. d* YOURS Uttb ^rmw bu&inmtes an 
na#e you rich. LMte Ftedkcorkini. &5(x 371 . Seeing L*Ml Mi 
4945^ 



SEVEN BIG MOtEY home buairtefiiw dost -.bed in daUll. 
Free mror-ne'ion. P.ivtey, 129P ESeave- Ridge Road. 
CpIlindNC-lle. VA 2407b 



HPDFTT-EXPOHT Fier drlaih Oh d ome tnoed bi^r™ 
LaCrott, 1992A SulkJdaan, Suile 122FM3.. Si. Paul, MN 
50H0 



FREE REVOLUTION ARY Km SI 650 WtetkJy: Br^nmn a 
Mortgage Ftedu C i«rt ContoManl 



EXCLUSIVE TERRITORIES: HEW. Make 500^ *n ^caJ 
u^inpOne^rs. No Persunul SjIi^ 3 Day rrwinthry Turn Nd 
Speoaf TMlBTTalftftlA 5J! Bo^ 25DM, Pleeeam Garden. NC 
27313 



DISCOVER FLEA MARKETING. MAKE -HGD4 1600 WEEK- 
LY PART IflKI EKPERiENKD 0&LLCRS SHOW HOW 
ENJOY TEAR HOUND INCOME: JQB FREEDOM. WRITE- 
SOUTHWIHD, BOA 02A, GENEVA FL 32732 



1 DO $20,000 PART TIMS. So Can You Free Into-Atetun. 
TO QH*ra Sr... Scranton. PA IsSOS 

(ConGnufld on teitl pa gal 

S£PTEMBERS989 127 






































BALPMG 



BUHSESS OPPQVmMTIES 

SUCCESS! Easy. profitable home business s?c reis Free 
intermatam People? S&c-fcfc £2*5 St AfrfcHrw. Suited EXtot 
PMS. Montreal. Ovh4*k:. C™da *EU tA7 



MAKE BH3 MONEY. G. F'j^chiW ol Spokane WA made 
tBFQOa.M Isl + months for oompiete delatis Beito £200 
and SASE SusHTesalrrfonnatfcra*, Sox 8723. Jytea. OK Ml fife 



MAKi HUGE PftOflTSE BW*fcT*p» wnqmm 
Sell b y nail and to raoksiores' Comp-ere business plan 1 
F ite dete I?. C^frlfrle Conce$1$, fto* 201 05S-PK. ArU^ton 
r G aSS 76006-1055 



WIN AT BKS MONEY SWEEPSTAKES Write tgr FftEf 
irtrOHm^lfjT! EOCQ E-i'ieipriae, 18747 She man Way Suite 
RM31. Reseda. GA 91 335 



PROJECTION TV Vsk* isfc's assembling Ptoi*<mck 3 
Easy' . Ftesu is Kmpsrabfia lo ti.WO ^rojwton 
PLANS, r LENS A fXtetete inlormjtk 5 n «$ .50 F>refo* 

MHim Sy^ofTii iivAilAhlri' . ittestreipd g&IAlgfl Free 
MuCflOCOMA, ISBAX Mam SLmat W^ngtp* Craving 
pEHWFylwiP VWiT Crff^rttard Order? 24 HRS (215^ 736. 

mv 



MARE thousands. kw Qpcd Trertit. sash-. loara$ a* w. 

.fehfteon.. tf U Grepav.nr Hwy , Fort Worth TK 7Ek®Q 



SUCCESS) Moruyl Powisr^ You i&n !-*■« it it I Free 
EiterilyTfc. St T^O-maa E4-P Sprlrtt) N#vh □■'lani, Cl l605'I 



1000 Eoripa::ie> Hi :TTp flonitwDrkes All Skills 5p*dlfeC 
<0* leads. Rush Siamp— Money .2102 Whiipeiing. 
Ftatieitfro&k, TX 7-M64-2399. 



BE YOUH OWN BOSS REPJUBlNQ STONE tMJHAOEO 

wwushielks. operate fro m mo*g? on existing 
BUSINESS i-B»54Sa™. m PjQ. box ?Si3s3. 
HOUSTON. TX 77I7S-12B 



5F**E TIME CASH! 5000 MONEY WEEKLY! L#*m ho* 

th*«ny W*¥< InFgrmaLgn^ Sflnd longSASE Id G. Shirtdtar. 
1230 G*n,=h 12th Sim mi, Fm Rfitk away, N Y 11691 



NEW PiodtiQ Safes □isif pul or Lighted House Numrara 
Da*B Baumann 1-B1 3-5B5-2562 



fcs.no WEEKLY? Guaranteed incom* FREE: IrwhJtra 
Quid# ?o UntsfljrRDd" Fortunes. Parag&n nutesteteSv ZffilG 
Central. Suite 469. Bcd1cftiL Tugtaa ?£02l 



HUGE PftOFFTSr SEVEN HOME COYNESSES) Join tw*- 
tfreda s*ieMagftiil baplnnara cm shearing Wrtfgflti. Fg^ 
brochure tm 2tX? p^e send w4t-*ddriMwd aramped 
envflHpjXJ. Now' CAR P^rTfeing, S321A Mar^rthur, San 
Ptfo O «T5l 



MONEY AND SUCCESS <*fl be ^un,* F rtrt ClW*. 

621 Rufefki, B^linghvFi. WA H?019 

START YOUH OWN BUSINESS. New buuh lella huw Frwj 
detaJli. bmaJi Business ^ublisfi^ ta^pafiv, 6o*. 92. 
Temp*e Crt^. CA 9lW 



T3S% PftOf ST- sMeei Oemand Fat ftpi^ irom giving 

Sr^a s pum! New wpodtmtod OliaKiQn 

FE4t> mrtprTTteSibn. 



KEEP YOUR JOB Ldw dak Quh.^ Atth hnme 

bualf>es3e5 Fiee CNffal^t Monarch i, P.0 fld^t B, Se^itut, 
Gao^ a 3005i 



OUT Of WORK? NEED MONEY? If 00 SKXskM Show 
rtef how to slart your u*m buwttesi Phrcugh ^ laaartwtf mS w^- 
liA*4 fcteChimn* ClfeMili«B. Dftpi SG. 250 «- SMh 

St-oel Ne^' York, NY 10019. 



MOMVMAKMOn^NIUMIES 



PROFITABLE Odd Fdil P'inlar Penrtnalite bum^Aiss 
ifl'ds. pertt.-is. 4fi«lPhett. Free devils Gold. P.O. Boi. 24905 
(GGf Tampa. FL 33^9 



NOWr SUCCESSFULLY sUpi #hi* awn pioifitetote bus*- 
rttSS- FREE DETAILS'! Wypinmk PufcKral^S. B?h01 
Huchanan. Na:mn a Keig n ia. Fa. 15055 



EXTRA MONEY, htew i^)u diet turn ■ hosuy into a money 
hsakinp ■^mcune. Sb^lst S2J5 + .354 spmppipg OUus lake. 
W Frtmit PMfc Art. A, Tyncpfc^C, MA 01979 



SUPER PflORTS at btmsl S20.00& Month Fnw kdormi* 
lien Alt^a-der PM*15JD ChaLLi PI. CabhlnNlI BC. YOR 
UJOCaneds. 



BOOK-TAPE SELUMCL i-ree Denis. Roberta Rioducia- 
2S, ISda F^rapnmwk Noft. MkSi*tiart ibB42 



GET RtCtf QUICK! "ur devils >and JiQ.lK lb- 0 Tfernt . 
Sokill, Verm.' 1 1 ion . SD 5 ^50 



HIGH Prdhl? T-ghLrt^. Capk !mik?fer >TV1- 

chat*A MJRpliU Prra, E^nst 2l2«9tlSGj. Tqmpe, Ft 



LOTTO BREAKTHROUGH RINDS BEST NUMBERS. FREE 
INFORMATION, MR*P#L ftO* 1T3f . AtFffiJfm, N.Y, 1 »?1 



EJI^TSti^Rfc qOC^Waiili^.FnMDeiBils Wfiie 

Pr^artd aL6mpedrtM-addrtr4*ad artvvlijpe TddtO, 421 9 WSSt 
0%hei Avfe. au-Mnh. CA ii505 



PROFITABLE HOME-BASED BUSINESS n&qulrtftfi rt* 
phont cKparimca ci ■ rltepjdr inwalmant FrttB i n|or Tialion CL 
MdQdrt^AJ 9 A. Box 714, TattfeimL FL 3427Q 



UNCOVER the 5 m *f 5^tt6tiv-Frirf< Details on alarl ny 

R^rlaaak Dufinesa al ttdfh*. ProbaJ f ublrte^lVJ. If lO-F^MS, 
5lh Street, New OtteLit, WJ 53574 



ADVERTISE Fih In 50? Mlgm S5-1». Osr^Ct^, 0dF 
11 N, Ajljfitt. OHWtjA 303Q1 



THEflE *ri? ihCr^difeip F®rtyrt*g ^S^ing! tpy you !g Grib"" 
Djan m- on rhe Wealth and Jodependente. Rush I'Q.uC' fco 
Be1^j>gi You. Depi. I, Bum t7& Fote^sr. tiC 27367 



HOME Agaembly) Ea^ Wofk, Eiceltenl: Pey' fljudh SASC' 
l^ismwdafkef, fldx SiB. Dann-ille. NH 05319 



HLLKHUJRE r&teMn mafy&f making iwtrttt. Free infer- 
maiki"'. 5 j^t-aas 43637 Bravu Luna. LuriLastu- 1 CA 93535 
PASS 



ADVERTISE in SQJ Frw. 

N.M.C., 462JS41-1 Ft. Laudprd**, FL S331Q 



MILLIOMAIRE'S SeP»ts R^jiUri' Y^ U*n Prcriit From 
Their knuwtedga f roe D'eL-ai.s Huncach a 695 Ma(.'k; SuJle 
132 Bur nglun QM. L7& 2ti7 



EXTRA MONEYS Ttiink and msike montfri' flrmal Mpa for 
proali™ thinking and horw lo protect Kteas 13.00. ?y^? oh#£h 
Or snorts Ordfjr Bfey O0-. 743ft£. P^JlrTi. 

Desert Cal- 92260 Money Guaianiee 



MAKING EXTRA MONEY HADE EASY. FREE 

Subscription to Cippnrtur ily M^s^in^ 0 Ifom fi-yr^nKI^ gf 
f>nwsfi *eyt W'i lie Dppurtu rily Dtpl f?33. 6 h MiLh^un. 
Ch^agp, 1L 60302 



I MADE fcIW.DOO 'aai year wrtti yaid Seles - you can to*! 
$5.96 Igf my book '"The Yard SMe ErisreprefieuF ". Beyl 
nprvwtPi'ieril you ii j^yer make Wwiem Dywnic^. Depl Pi, 
fio-k Ki?i. PhoimdiL AZ 9S4J63 



MAKE moiwy in mai eyiate 1300 R L. HMs^ief. 

4311 Edward Si. EH^wmer AL 36020 



•COLLECT ¥50-0061 Wri^: Sarr^N. 605 1VA5C 46ih. SPM 
s*wann#h O^ia 3l *05 1 767 



t ttt BEAT THE CASHD fRI 

OVERCOME bljukiaCk. JiLieltu huuae advflnia^e wrth malh 

^?iryiks femiulaled ABSOLUTE <+) BFTTWfl SYSTEM. 
Detail. Kf CdPceplB, Chaf*«swood. P.0, Be* 2tCEfl. 
Wlnnsreg, FvS . Om*da R3R 3R2 



EKCTT1NG. new 35mm 3-0 ramers > D^nln'^i nencLed- > 
rnfbrmMlGrt Amid $3.00 irelundablc-l phdEb ufbdudnd 
O^am&cap# tewpee, P O Spx 5331 -M. SpringhMd, MO 
55801-5331 



HOW wniild you iikn tg neoerve a day Mt;* 

GonUins^ £2.00? Cppy bl plo* mnd 15 t^rmulas neify £200 
" ja-h dclla-s- to Thrifty, Rout# 1, ESdk 453D. Myak»:n 
Ffonda 34251 



MAKE MONEY IN SPARE TIME Earn g*fWK>u* com™- 

s:-?rv5i p^ftBj^tr^nph<3^ r^pnjsfintatl w fflr la«f&na m*g*3irrfL> 
Fd t 'ret delsila aand ftic$ ad * lh yOur name and addwu Ip 
POPULAR IECHAMCS, Dt*gE Afi-$, 2 &l> W. 65lh S1-. Hpw 
York HY 10019 



INSTANT CASH FROM FIZZ-UP. IHC.S Anyurw *tia 
40da nt«dB it! Nc anperlkncd r rte Datiile. Bua 

209-BMg. v^rnon. CT UeCet 



MAIjORDER opportumties 



MLUONAIRE MnlbiTfiir f, K port R™at® MomyJtomg 
Secreie Exciting, h&m Caisette y 00 Mid Pawmra. No 
HcH^ood, Caaifornia 91900. 



WE OROP^hip Mail Order Producls! Brofitable home 
Businas* wrthoo? capftfl!! Pnces. mMruclKMSi $LiM. 
5mm. Bo* 1606. Spn^ftoid. VA 2£*Sl 



MALOHDER Boaki. 1 flApOrt SOl^teo. So* 

si 43, Cleerwaier, FL 34617 



RASDn3-Oma«iAS-FUl BEARING 
AMMALi 



GUARANTIED iFtCOMi. foyso ChlnchilLaa. Sand iia.00 
Irafundab4;i 1G Chinchilla^ Detrt G, flip 1. 0cm 341'. 
WNK3GIL AZ 85*13 



£500 to £1000 u nximFi pl^n -rpflarag nbbill, Frw Dwlffifo. 
Whilee nmiitey, 93W4, Cfi^fYilte, NY 1402S 



MINOYIHL Groiw H*ir j month*. Boa SSlM. N^halt 
?295, PMtppirHH 



OF iVTCWEST TO ML 



ONLY 3 DATS 111 Lcse E& Iba ttlectiye and senaible. 
UnwfidKibfiM guarantee £4 HMrthnKMifrPIMil, POfi 1 142. 
Apopka. fL 327D4 



FREE PflIYACY CATALtXk CaA»r mC*me up|xirEuniE™. 
Hiding ISaaLS. Steifel LMnft. New idtmrty. Edttr:. Ban &4l* 
PC, FdUrttem valte^, CA 9273B. 



OSHKOSH B'GDSH — Thp 4urM» iwrfi ««d plfy 
CKflhirig eruurid! Wert*. Wnnwh S, caldron = Styhn in Ml 
SiZ«. S4hd *2® [tefurtdeix^ for to THE E^EPOT 1 

Oflp-3 POA. Sv«N*iL IL 6l£fcl 



FREE Ri'PffiOEIonai AftfculhS, c*fitart TIC kali. &lnrtde. «G 
In^miiltciw: Bfitry F^AiMtoene. 47? aa^j Sireet, B^CMdtlfn. 
NY 11200 



CUT THDUSAMJS oif ynur mortgoge YOURSELF. £400 
CL-mpuvu'ct 129 Ridgr^nnd. Daplr-r AL 36S28 



AMAZING Hmw band cleaner FREE SAMPLE. LincMar. 
Roe 1S0643 -Pi#, Fl.Worth. TX TftitMM 



GWEffNMPtfTaJBFLlg 



NARCOTICS RAID SEIZURES AjIm ..Vn BoatH 

Ai^pranes , Mllhont SuriKufi Baygaina . (iwiy IV 
grigka] coat! '^attonwftds 0*Kac^K^n■ ,, — - S5OT DUpoial. Rsw 
19107-AW. Washington. OC 



UnUQ RAJO SEIZURE 51 Buy (fifl eftflAp Cd-=. hPuMe. 
boeia, o^mputffs. tumttvra Write SfltzvFma, Bqf: 4309-A. 
Wwltkwn* CA&^St 



OOVEHNMENT SURPLUS FROM £1 Uncle Sam has 1 
bin-on U in furplua qm« fo «il or pre away. Purohesa 
directly Porm gt>'t thru U-S. nraH Bean. cate. pUrm*. 
e%glrofii^3. wfoPOT-SPppI^. Utf- Fdr Ruypf's-OuMJe iS»H 1- 
600.3^4100 an. $"41. 



GOVERNMENT SEIZURE Si Cara, complete, boats, 
hoirwisL Oirr Chaap* 1400 Fwkon. Bo* 406-06, L^mg 

w CAfcacn 



U S SoveiTtmenr SaU*d Ibewi BOOT Ntf i^l Rw>gfctev 
iiur'i LiSla Available General Sarvict Administralmn 305 
77^&*iT 



UWiiaYMAi 



BORROW £50,000 Ove- h,ghi " Arty Pu ipow' <cmp mdeli- 

nltirty-! Fn*<te1^ili Wrifta MhiIi'i 1^* 

FL 34655 



BORROW BY MAH_ Gat £54»-¥75 1 0OO Duickty iwty 
E^ryiLirie QuajErftaal Send to Free Appli^lmn MuF intiusiry, 
&*st S31 , Brtm!., NY 10161-fleJI. 



BORROW AKY AMOUHTI Git VMWUattteCardl IrvHnt 
re*ly Sun he*, Su* 42 K. Qelhpagt NY n7f4-0D42 V 
3+0-1840 



FREE MONEY! £300,000.000 P^tWwsry. G*Wlte Nwr 
Repay. Dalaila S H 0D iRorLniflblai Jaxla, Ba* 30GfrPM99. 
Seminete. FIgimSe 346*2 



BORROW *500 T * 100 000 00% gligi^te F™ WPCMfi 
Ofebal. 2441 HerTah^ra Rd. Greanabdrc. NC Z7406 



BORROW J50. OO0 ‘oyamighS 1 Any purpose Keep mdati- 
AH*ly! Frtv Rmrc! SuD&te. Boi 1973&AW. fodJa^ola, 
IN 46219 



BORROW £50® - £40,000 on Signature! B7V Eligibte' 
Any Purpose! Free App1iosiie<r Lmited. Sox 7«27M, Long 
B**6h. CA 9C»7 



VISAiMAETIRtitf* NO SAVINGS HEQUmED. Lltols to 
£4,000 JW- S ina i — 1 toani to tHAWAW k 4at service T- 
WM-84Z-T tor 34 hoora 



BORROW 50a-£40,«DI "Overn^ht " On Signal™ Kwp 
ffVS^IrtlteCy! Attkm, Bda 549&A, Diamond Bar, CA 3 ■ 7£fi 



DEAL MECTLY: Ouksk E^rt»g*a iwn Ctedil Cayite 

Issued Nation-wide 1 Ektrelnidn Qgi 1S527 FM Hi^hmOTHk 

VA 23235 



MONEY ^robiems^ Free btooK aeaenbes L&ena CM, 
GCwenartehl Gnpife, Pt^r tBfwftla. *P3ilabte to indiVMitoBte. 
WMi: tesocaiea-AX, 90CS, BekJwirt. York ILSLt 
$006 



f3,H» CrKf.1! Ng Credit ChfS*l Not IrtforrmeiGn Mlifil 
C-tUrt ISO 791 -£550 



NEED MONEY? waen Banka nwp We- Hart nn crwirt 
gha<ik f coll«reral or Pteeoed Fe# App&eMtoh 

whit: BOOT, 1107 Crawford Rued- StetemHa, MjC. 2S677 
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LOANS BY MA1_ 

{Continued flam pftc * ding page) 

CASH GRANTS AVAILABLE Ixs.ti fnuhriUmvJ Npmpf 
flflfJiv! 3*0 sounees-'AppJwartwn inaSrudfoos— EIQG. 
Fii^warcht Bo* ISiOTJtW Washington. DC SfiQafi 

YEA-MASTERCARD! 95% ew win ere* prrt- 
5*n». rind etf immriiHilv IF you Gmlitfl S13-»-fl7M 34 



BORROW JHM- HDDjODC! Film' Qari'ideniil! U^nd.ilK- 
6o* 26D27B, hHB, tJC TM32S. 1214] 50&1615 



PAYDAY LOANS ■ Musi Imve checking accoihm. Can Mow 
l-B0Q-M5-ti68O 



BORROW $50, DOG “F*T . Arty PUrfKhH. OuArfertlBHl 
Cjpildl. Bfl;c5E135B-PM Charlotte, NC 29256 



CASH HGt LINE $5K 5SO GOG EI*»wNtfe7 Pog-r 

Cmdi'PIB^ El yble 1 Fl$ Hppruvjl. CsU rtirrWdistltilv ' 1312* 
5G&-2IS55 



4AP10 LOANS, Maidr Cfodd Cifdk GulrMHwd 
Ei*tt]trrt, 1*7 W 42rrt 51- *W3-F. NT, 1GM6 



LOANS FROM dW TO SiQO.OGC. P&uil* Pfunupr 
Mflilera^epL -MS Efo* 26300-300 Albuqueq jfl. N M 
07125 



FEDERAL logn^ Jgr SmnfJ Bv®ine^ tip* avaikpb^ 
CSM0T27-&7H lor immwafo <fofn<k 



QUICK CASH SIGNATURE LOANS* fa* iree appAcabon: 
PX>. Bo* 145-1? CFevslsifo OH 4**19 



VISA/MASTERCARD GUARANTTiEDr &Qemh*r£ l$W% 
Cndlt unnAeeewV-.MCA-SO, 34DG-1 1 1 1h, Chicago, 
IL 60655 



V1SAI PAASTERCARUI De^pue Pari OttdM Expanse' 
"Magiwit|r of AfifilieftMa AfiprovwS! Apply ToU-Free L-SQO- 
656-665 1 . Earefiatefi 1 i Issuer Nsw E*a BanK, S oise&ei, NJ 



BORROW 5500- 300 000 00 on Signature, F rt* ApplicaSibn 
Lewi Galbraith, R.O. Dus B02, New York. NT 10Q16 



SORROW trr mail $1,000 tg S1W.HH- M»il* G^r * 
AbhkhKSS. P O Sgk 3&2. Sbmflrwille, Ttnngme 3RQ66 



SORROW i$KH£1®.OKJt " ImrwaisUily On S>Q* atmv 
Kw FtfMr' L&artrb, S*k 1621. Spring. TX 773G3, 

FREE VtSAMASTERCARO. Gu^arHn-ti acceptance. NO 
FEES. free intofftfibon. Bar kCunJi F D, 8 '34, The 
Wood hands, Tex^ra 77W 



EASY Money Loans. Giants, Credit Cfiadi. Gowammem 
Murry 1dOC-E26-6KiS Cdli'umij 1-505-5E4 ^"30 



EMVDRCZ 



NEWSLETTER, hhwirlv®*. m^nvfs, info. S?ttU i^m's 

P;$»*te AsB^caeUion. Rwfo 6. Fcr^ta U*4, UN SSWS 



REMAEMG SERVICE 



CONFIDENTIAL Wpj forvnfoing fterngjlwi^ Oepefi^ablB 
agents WurtdrottJ a^rv^ yOU InfljTjnoiliOA Ffoe UNTIED 
MAILERS GROUP. fo* 1215, Brfoerie*, C*Slf 3*505 



fM£l REMAILERS UST. AGENTS NEEDED. PS, &□! 

29856, San Arngni* nt 762® 



BECURTIV.. COnftdanRiBily- DatAsIt: C^aumer 

Wmrf'Zhiw. $332 Pacific *505. SibCltlfln, CA 95207 



MISCELLANEOUS 



FREE CaTa rcj f-ielMmpruve.Tie:i: BbbkS. 5 iJ Sales RL 
250 Weil F D. &j?. 238B. CrnzeL VA 22932 



At LAST a wireite* Jfrbi iSNlfie. PreO ^larrnatiuri HCwC J 
Showed. SuihY 175, 220 C-7 KWfm^n, ?X 75090 



WfiiNTEB MISCELLANEOUS 



BUYING Tungsen Cutidg. Prwimj* MUbN »M21 -691* 
OhwS1frS3l«33Cgllgrt. 



GOLD, j lwer. fcrklcl! CbnAjKtS, aiLer Suldir, puld fillfri, 
ra-.lirf ^xld plate, gbld ji id SsAifia R.L F^ineti, 652 

klyrtlfi El EllaabdfIR . NJ. 07202. 201 -^53-5D*9 



fWiANOAL 



DEBTS? BILLS? HAD CREDIT? Mb pi dblein Well help 
row. A|!y^kCaLibrm£:i^ptfid roSSC.OCO No! k I DA" CrJIfipafty. 
r rnra appllcallbfl call IZOSh *79-1400 or wrMfr- TCAC, 

PM 40Q Century vi'r SouL^ An 7, Birmingham, Alabama 
35326- 



LOANS ■ . . CREDIT g^CAflOStG^ R^IS.Ouitkfy and 
EasiN Any amount, roason. AH eligible. Ouafantecd" 
We Oellwri Mon^fispr^s. *S21 Campus *2S6HfcS, Iryi^. 
24 hra- (71 6*0-10** 



GOLD CREDIT CARD GUARANTEED APPROVAL MO 
BANK DEPOSIT NECESSARY, CATALOG SHOW***- USA 
OOLO CARO i«MfiL7T74 



MEED CREDIT 7 Well giw you a S5.KW credit card 
rogar^^bF c^i hwlGry, bankruptcy, ar credit pn^mi 
s jdii" he^g eilgibla. 5e bank d&eo&i: raqu^ed. Nd 
cwdil elites:. Friw <3*m* ?7I--567i EjiI. FC215 2* 

Hknrrs 



UNCU4WED NIL.LI0N5I! To fwvt ywjr*. *S.». 
Inf'onwourcefi. Boa. 7W2, Fargo, MD 5511^ 



FftEE wOMET 1 Mevey r&fjay - GrafWa Anyone «fegibl*l 

Wnlie- FntHifNier rt5 ui & . Be* &2S72, Virginia SeacM. vA KW6f 



UNSECURED F^ripnal U & ni IP S50.00G Eki t.nei* L&ani 
To % : K- iXO.OM DO iJOij 36^3276 



LOW IrE^rvsl, Vum C;i,'lI Frrw: Applie^lipn SPW, Buk 
20266. eWirwg Green. kY 4fii02 



BU5INE5S oacH tefduneing luo^ evailabla new ■ 

$50OJ00G.O0 and yp I301|3es-B279 



mAmmABG 



HUGE SAYINGS EkmimUi DeaNr Markw Ft^ TrlM- 
PatlprKRf WhpJ&SSfrp Tprra^ Arrar^gi^ CN* Toll Ftm 1-fltB- 
323-1212 Or Wri»e- UoydvPMC. R«Uo fd. IL 51 110 



FREE NEARWG AID CATALOG- Save 1 - l&y naiH Write-: 
'Mone^Save^ ", Lar^cd^ Sepuiwdei Gal lonr-a 

91343 



SCENCE&OEMISTTTY 



“EXPERIMENTERS' LABORATORY CHEMICALS - 
GLASSWARE, Catalogue ii.5£ E^a^ialmh sffid 

HAG ENOW LABOAATiMES. 1302 Washington. 

MANfTOWOC. MSCDHSH 



ASTRONOMY 



TELESCOPES* Catalog ■■ MG0. $1.09. Scope: Source. P U 
Kiv- EQOI. Aj*nura. OK 734D2 



SP£)QAL SERVICES 



INFORMATION C> an/ih^ Fergpson Reward 

Spfcialiela. 6415 Wcc<1^d?-. Wopctaide. N^w Vprk 11377 






e&ST ttERB CATALOG ANYWHERE f Frm Simpm ! Sed 
ii Hsnn Heiu 6d6R North Second. PliiiAftjip&iae, 16123 



HERBS - Ybhimblne, Paw D A'Lu and Qkert. 

3 1 00 (reruiHlibNl. Jude Herbs. 8o.< 365M Huntingtecn 
SlMkHL New Ydrt! 11746 



«WH. VFWM 



PR5Y1NT ASTHMA ATTACKS- S-wlhlnff eserca^. l?a- 
IHI* $6 00. Th«tt*ii 1 1 31 Clfinar.?. Ave., Ai.ngkn FA 1 30C-1 



fTCHi^G. WfW«G, ATHLETES FOOT I T fl rtjr«| f^r 
yMre.. now cursd! Fr«-. Jfpri r Irgm |Burs#m® LW, P Q 
Draw W. 0D*hural. Nmw BrunsHi^k, Csn^, E3A 317 



STOP SMOKINQ? You-canwllh tmtb no <«3maeinM booklet. 
BREaTHIKQ FREE plua-*VQ?lishae5S $10 For camutew pro- 
gram 76 Associate*, P.O. So* i2i l, ian Carlos. GA M70 



PSORIASIS Su'krtrs Dia^Oura^dT Wn't lur f -vt inpur- 
BniiraTbr^iatinn-Hratis helping thouunda. Fi n&eM.P.a 3^.«. 
nB7B7-PM, Ca/raSlbn. TK 75011 



RflST Aid GlWSo ton^sw, Dgn'l w^iit $55^ 

fjkyvicw Mggie, TO* Emit Skwvtew, Au^liA. T^kjh 76752 



HEADADC arid ixeislipehon 5as>:y ^c -mpgs. 

£3 Amazmg rasusita Walls Heairn Supply. So* FH0-SE9. 
Blaine. WA 3BZ3Z 



NEW BACK NUGGARS Provi cIh Pi^hiP#- Candortr RMiti* 
Fw ppopln nuFIgnng brtrh^c^^ Send $2995 t^lpaid 
S4ti4F,uf:b&ftG^arant*iMli Buck Re! krt, MMelsofi Drive Silver 
Dliv MN 55614 



WORK CLOTHING 



WGRK CLOTHES- SAVE 60% snorts., pants, oowiiralss Free 
loldw. ew4ie Gsico. 4iXri Eeat 7ift Str«t D^t. PNt-9. 
Cleveland Ct«u 441 o& 



ORMONG VUATER PUTFB2S 



DftlNK Better Water! Details S2 David AfK^nwn. PO. 
Bo* 74&TI4. tiwm Orleans Loo»siBPH!. 71£Ji74J)7i4 



SODASWER3 



AMAZING NEWGOHCEPT1 Fm-Up Soda Pump* feprin* 

Mprize QW end two lilor to koe? wde fre?h for waoH 

Try ?t‘ It Wo-'fe* r Sjtbsla^t«rinGuLir;irnc^rl tO.SS Fiiz Up Ddk 

™ Vwrtqn, CT 86068 




GREENHOUSES - Fn.™oad- "i ^rrglasi Kit*. Hubby-Com- 
nwfcifll BiTflt. ftr&cfojife GiRhk Af^h G^wntefsu/ife. 
But i&fiA-PM Mob-le. AA_ U6S3, i14G^^Hr974) 



REGPES. COOKING, ETC. 



SOUTHWESTERN FLAVOR BREAKFAST TAQUfTOS Pa- 
pas Oca Huwoa De^itfow Rocipe S3 09 k? G&rfoS. 11140 
WestlWFW^ Stf 26^. WQymw h TX 77^4? 



MOM'S DEUCKKIS AND Nt/TRmDUS ail-purpose »pp* r 
rriir.li and Mlad rttipe. S0.75 M Q ». BZO Merchandise. 
Dept. 406, 45aK3CflS4. BO* 476. UtlCA Ml Iffifl? 



i% AUTHENTIC CHU RECIPES HOD: GREENROGE. 
ROX £37, MARLBORO, MA D1752 



WOQP1E PIES - enokl4 Qm or PasNv? You tieodal 
Effl PnriiiRud Produdi CO.. 23 Lootovood Avbl, 
BroniLwIIg.MV. 1G766. 



WORLD FAMOUS CHEEK CMS RECK 0i% ^ £i^ 
d»i*1a.. S2.09 I^YWEST Enttqjriset 5 Hu^ntingblrd Lemj, 
Ecksior. NJ. 66^0 



BEER BATTER nw^ps- Gmet fo<- deep Iryif# tiaiL chltken, 
vegflfo&i«n. IS 00 SAS€ to: «U?u P.p. D™ e^^pf^VUe, 
Aft 7??£s 



HOME MADE LKHJEURS esnsy IS W Lqimire. 35ft 10 

Rogore. Maple Ridge. BO. Canedk V2X3E§ 



WKD RICEj Minpeapia Recipes. S* IB, InlpfMurwa. Bps 
HS02. Fargo. NO 5fl*Q9 

FRIED ICECBEAMt E»H 10 OHlCloua Raclp**! $a.Dft 

ttterrt-n. BSK 1153. 5pringf«?fo. M0 B5B01. 



EiLK>Y SIX HEARTT SOUP REOPES fef |3,96 WdlbW 
Tiee. 4531 A Gager, Fakgfoi*, Mithbfl^n jg7^ 

BEST PL'-nnrrvIvania, DliIcJI P^fek S2 00 SA5E KriAUe'L 
P O Rea 24, M^r¥*w4e, PA 170§3 



DEVILED Eggs Rbcip* 42 W- ^L Cl*rk 

Entefprisse. 6E25 N Hk^i^nd Cir.„ Ft- Wort*. T«» WIT 



TRIM £ THIN OOOKDOOSL 324 Four ingnrci *nt Recipw 

$800 NffwGte Salea, Bda 3Mt. Gkrntftew. II I 

MUdOUS NEW ORLEANS PECAN PIE ™tip* S3. 
J-tKgginsun. Bgs &414, F^I Wahan Eltaada, FL 32549-541*. 



LOW CALORIC NOODLE COOK BOOK. 9 1 GREAT PASTA 
RECIPES. S#i0C PeierCfoecA-ibusli.Bni 3&iO W*luk^, 
HI 96793 



FOR COOKS ON THE GOF 5 tbrnplaie nvrals Bor lOur *ln * 
cooAsr S35BSASE Bc»4. 51BO$brge 51.. Cun-NfH^M. 
PA 16633 



UWNEMAJUNG, BEERMAKN& ETC. 



BEERMAkJNG, win^malc^gi csdalog wnth. f|^0 in. (shj- 

pons S20A Cffitwiantat. Efoi? 1237-P^. Ueyfon* 

FlmiJa K!i15 



BEERUAKERS ONLfl FREE OMMOfttNfwtlt Mef, 
WilfeSms. Bps ?19^M9. 3an Lw^ro, CA 94577 



WQEFPL5 Horne baer wne Catalog 2311 Georga. HcHmg 
Meadows. IL KXJUb 

WINEMAKERS - BEERUAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEW 7 LEX, BOX 1U76H, 
MINNEAPOLIS, MINNESOTA 55411 



BEER, WINE fnake yot^r tnm. free calalog, quaiKy su^ 
M»«v esioeilent fastw?wse Beer 4 Wme Hobby. £26 Crara* 
Ooud. Woburn. Wees. RlMi 160^523-5*23 

WINEMAKERS - BEERMAKEFVS - Fne IlkMlnDfld Cdldlog 
- Fast 5^rvi[M - Large Salaisf Ian - Vrefc-Mastei card - &B1 51 254- 
0242 - Kraus. Bui 7B5D-L. IndejXMdeneti, Mrnirl 64956 

WINE. "BEER MAKING Calalog U-6J Enterprises, 1645 

ShjHi IWh. SprlnflhflML Ullrwle 62700 

FREE pi£RMAKJNG 900^ Cat4»® Fir^L 

fogrwients, F«n 91 Sh=SS42?7 SPI, Rc hl 7&4-P. 

Cnapei Hill. NC 2751* 

FREE CATALOG! GRt AT PRICESI FAST BERV1CEI 
SEBASTIAN BREWERS SUPPLY. 1-HKkTAb-SDDS. 



WWCMAKERS— Beermak^s. free Catalog Luw Prices. 
Free H*cipes C^ter^M, Bom ^3525. Swing WA 96133- 

FREE! CaSMafl! 56Q guelity beaf«Vifl5ifi Keffia. Crowr^na 
Et-Sn 53DQ. S^fneiWilte, CT. 06S72 



5 DIFFERENT wrayg. to m®i whiekHjf. rum. m0€IAa 
beer S &M M.MC.. Bo* Ft. qjuChwito. R,'3ffllfl 



BURGLAR ALARMS A NOME 




RETAILERS-- ineKpeffMiw Burglar AIp^w Sold By Tim 
Dozen Call Hoiw 407-^0-4995 



SfFTEMBER 1 909 17? 



















































































COMING NEXT MONTH 




Detroit 1 990 

New convertibles, engines 
and minivans. Plus tech report. 

Sabre Saw Shootout 



Supertanker Menace Straight Shooters 

Why all the oil spills? Will * New competition air rifles 
there he more ? I n-depth tech f are precisi on -bui IL 
report on supertankers. We test four of them. 



Hard -cutting test of I 1 sabre PLUS: Free Wood ReflnlshJng Kit offer, Easy -to build srmpFe Shaker end 

S^l WS for best perfurinsric^. table.. Acura Integra road rest Paris Air Show report, and more. 



AVAILABLE FROM 



READER SERVICE 




"SOUND ADVICE" 

An Audio Guide To Your Car's Performance! The 
only cassette tape of its kind. Ii identifies 20 of the 
most common noises that a car can make and 
aids you in fixing it yoursefl or helps you explain 
the problem lo your mechanic Order aV-tOlO 
Only $7 95 

Popular Mechanics 

HOME HOW-TO 

A 512 page book with over 3,000 illustrations and 
photographs covering small fix-it jobs through 
major renovations. No homeowner should be 
without one. Order #B-193S. Only £39.95 

T0T4, Radio City Station , New York, NY 10101. 



POPULAR 
MECHANICS 
"PLANS AND 
IDEAS" 

CATALOG — 

Hundreds of ideas on work- 
shop projects, plans for shop 
tools, storage houses, boats, 
furniture, leys— just aboul 
everything! Send $2.00 

Mail your check or money order to: Popular Mechanics, Box 



POPULAR MtXUtSlLMtfSSS UBMMW L- puiili-ftKj ir»j(iLlil> by Tin! H™r* (V|mnilun. BS* Wttt fitili Stnd. Nr* Yurt, SY I DDL?,. U.SA. KuhmnCuci onfir-. llenuri OmIo, in] unmn. 
II19T7 far mi yi mr, fcH.HG frr lun mn 4 I arJtUi jj m! ill otfier rauiLnrs, *k i f Jf. 4101 far wh jtw. SfWwMM ptf * Nf* twi, NY. Mkfcwnd nHlOJirK i ffflW*. AuthmuJ «cefxd-H»i imiflfflg- 

in-C*n*dn srr.'iViitrt by IWuela Puts,. WWwe, OnL Sunj mur» toCMtidilft Draft St*. Lid . VSD WdirarH. , Wurku, tMLafio MA TC2. he^laLcrai u twmfsd-nuaua- Bl the Purt Utftre uL Mtsku 

D.T, , Ucxku. Itotw. 3S60, C \S& by The Elar* Owpirt * el AUrighLh ncnwL ]\idaftEi U.5. A. J^WfTMANTEit: Send aklin L&Fopiihr Heehwki, F O Fbe UMU, Du liana, J A SQTiTrii 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Woman May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 









“ IBmg. 'car". 1.2 mg., itimiins av par cigjrmttf fry FTC mi ihgd 

fi Th».Am*nc*n Tijtjacca C'o l8W- 





bx Pioneer, them no ream 

tr 

to ever leave your truck 



Whr n youvr gcj| Truck Riders* 

>m iW put d! you need riphl there 
in your truck. 

f ike a high-power A VI/FM 
cassette deck with Uuirk He lease 
and rugged roiLirtil knobs, Niper 
Bras Inrdoultb rich lows. And 
Superiuner* 111" for dear FM 
reception even when yuure out in 
the bonnif«w 

A d d n jgged 21 M h w at t > f jeakers 

Ldrdiir-lii'alb designed IWynur 
cob) or id you rriju interleave *nur 
truck, K\ccpi Lo pul (he sj makers 



cm the hood, which you can do 
thanks* lo- an easily detachable 
mounting system. 

Truck Riders by Pioneer. 

Don't pel sluek with anything else. 

For more informs lion about 
the new line of Truck Riders 
cassette decks and speakers, call 

1,800-421-1404 

fli) PIONEER 



AATRUCK 

S 4 >RIDfR$ 



C /'. Mli.Tl ^|ri II 'li i iT'Ht'Jn. l! illlg iWr-*. t I* -I; 





